





The Cameron Type “A” Reset Relief Valve is a brand new idea — an entirely new type of pressure 
relief valve. This valve, instantly adjustable in service to the desired relief pressure clearly shown 
on a calibrated scale, opens fully when the pressure exceeds that point and remains fully open 
until it is manually reset. Abrasive fluids and slurries are no problem because there is no throttling, 
no leakage, no wire drawing, no cutting — the valve is either fully closed or, instantly, fully open. 
No special tools and little effort is required for resetting. Operating of the reset lever merely 
returns the linkage to the set position and does not have to overcome compression of springs. 





















The Cameron Type “A” Reset Relief Valve assures unequaled safety, performance and economy 
through these advantages: 1. Continuously adjustable to relieve at any pressure within range — 
1500 to 5000 psi or 750 to 2500 psi. 2. Opens full —no throttling effect or wire drawing. Piston 
moves clear and stays clear until valve is manually reset. 3. Single setting nut easily adjusts to 
exact relief point, clearly shown by a pointer and a calibrated scale — even with pressure in the 
valve. 4. Surging pressure, vibration or extended operation does not affect accuracy of setting. 
5. Moving a single lever resets the valve, no shear 
pins or special tools are required. 6. Complete 
safety in operation—no unguarded moving parts — 
no flying pieces of shear pins. 7. A release button 
provides quick, easy discharge at any time, regard- 
less of line pressure. A light tap with hammer will 
discharge it at maximum pressure. 
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JET BIT NOZZLES! 


SECURITY does it again! The newly developed, 
exclusive nail-lock for retaining jet nozzles, 
is unmatched in the industry. This years-ahead 
design eliminates undependable, old-type snap 
ring retainers. The nozzle can’t come out! 


Plus feature: Nail is easily removed to change 
nozzle sizes. Less down time is assured because 
of deleting old-type snap-rings which are often 
lost through erosion . . . faster hole results! 


Write today for data sheet on this new pin- 
retainer . . . another Security First for jet bits! 


*Patent pending 
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From the largest fleet of crew and supply 
vessels offshore select the one most eco- 
nomical combination for your particular 
operation. Whether you need service 
for one or for a dozen rigs, TWENTY 
GRAND’S modern fleet holds the 
best solution to any supply 
problem. Let this versatile 


fleet serve you. 
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ADDITIVES 


STRATA-CRETE 
6 


(Expanded Perlite 
plus Perlite fines) 


BENTONITE 





12.7 Ibs. per gallon 
at 3000 psi 


12 to 12.5 Ibs./gal. 


13.0 Ibs./gal. 


14.1 Ibs./gal. 





BRIDGING 
QUALITIES 


excellent; highest 
available in any 
commercial additive 


fair, but requires 
large amount of 
material 





PERFORMANCE 
COST 


low, since you get 
high fill-up relative 
to material used. 


moderate to high; 
some fill-up 
advantages 


low initial cost; but 
cost may be high to 
obtain performance 


low initial cost; no 
bridging qualities 
may make 
performance cost 
high 





SCOURING 
ACTION 


excellent 
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PERFORATING 


, QUALITIES 
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shattering 
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chemically inert 
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corrosive waters, 
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solutions 





MELTING 
POINT 


above 1500°F 


300°F plus 
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TIME 





actually extends 
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will not accelerate 





will accelerate 
under certain 
conditions 


will not accelerate 
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‘SEMENTING COSTS 


STRATA-CRETE 6 GIVES YOU MORE FOR YOUR 
MONEY THAN ANY OTHER ADDITIVE 


Low initial cost and exceptionally low performance cost 
means Strata-Crete 6 gives greater fill-up per dollar than 
any other cement additive. 


This high performance per dollar invested is due 
chiefly to Strata-Crete 6’s excellent bridging qualities — 
better than any other additive now available. Independent 
laboratory tests verify this fact. 


Strata-Crete 6 also gives you (1) good early strength 
to allow perforating without long waits; (2) good bond 
with formation; and (3) good impact resilience that 
allows clean deep perforations without cement cracking 
or shattering. 
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Notice clean, non-shattering perforation in 
No other cement additive gives you so much for your this test block of Strata~Crete 6 cement. 


cementing dollar. Check the coupon below for the com- 
plete Strata-Crete 6 story. Your oil well cementing com- 
pany carries Strata-Crete 6. 





Cross-section of set Strata-Crete 6 cement, Strata-Crete 6 test block, removed intact, 
shows that Strata-Crete 6 particles retain with clean perforations and no noticeable 
their shape after being pumped down to cracks. 


11,756 feet and returned to surface. 


Strvata-Crete 6 


I would like more information on Strata Products 
Strata Products Department 


GREAT LAKES CARBON 
CORPORATION 


(C Have representative call for appointment 
Please send [] Strata-Crete 6 Technical Bulletin 
[]) Comparative Tests, Lost Circulation Materials 
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Way offshore .. . 


With the Publisher 


I have an old oilfield amigo, W. R. 
Mahan, now of Ashland, Ken- 
tucky, who once closed a valve too 
fast. 

It was on a little wildcat well held 
cable-tooled in, back in the days when 
you just set pipe in the hole and 
didn’t cement it. What happened, a 
string of pipe climbed right out of 
the hole and set down beside him, 
lifted out by gas pressure, and he 
couldn’t get his feet in motion but it 
wouldn’t have done any good any- 
way. 

Luckily, the stalk of pipe fell the 


other way. 





Of course, W. R. wasn’t much 
worse shook-up than we were at the 
idea of rounding-up and writing 
about the latest advances in offshore 
petroleum exploration techniques. 
Luckily, Dr. Charles B. Officer of 
Marine Geophysical Services Corp. 
came to our rescue, and kindly agreed 
to act as editor of this special report, 
which you'll find in this issue. 

So we owe heart-felt thanks to Dr. 
Officer for coming to our rescue, and 
can only hope that he'll be instru- 
mental in finding several 100 million 
barrel fields (which are the best 
kind). 





Speaking of special reports, we'll 
have another un’ coming up for you 
in May. On submarine pipelining. 
And it should be a woolly-booger, 
for Brown Booth of Brown & Root 
told us today he had a “hairy” story 
for the issue. 

We have this further special re- 
port to make, with witnesses to veri- 
fy its authenticity. 

On the way to a writers’ shindig, 
Margaret Birdsong—a fellow editor 
up in Austin—was asked if she pay: 
ed golf. Her response put everybody 
in stitches. “Look,” she replied, “I 
don’t even know which end of the 
caddy to grip!” 

While you're yukking about that 
un’, we'll sign off and... 

See you next month! 


Long John Latham 
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Recent Advances In Offshore 
Petroleum Exploration Techniques 


By CHARLES B. OFFICER 
Marine Geophysical Services Corp. 


Houston, Texas 


essts. J. H. Latham and J. R. 
Hadfield of Offshore have ask- 
ed the writer if he would act as edi- 
tor for a series of contributed papers 
on recent advances in offshore petro- 
leum exploration techniques. I was 
pleased to do so and agreed with 
them that such a series could provide 
a useful and convenient compilation. 
There have been several advances 
made in offshore exploration tech- 
nology. To my mind this has been 
because it is a relatively recent ex- 
ploration activity and also because 
it is closely related and can call upon 
portions of the existing technologies 
of land petroleum exploration, ma- 
rine navigation, oceanography, and 
underwater sound. 

Arbitrarily the discussions here 
have been limited to the develop- 
ments made over the past three years; 
it was felt that the techniques devel- 
oped prior to that time were suf- 
ficiently familiar not to be repeated 
here. 

The contributed papers are: 

1) “Marine Seep Detection” by H. 
F. Dunlap and C. A. Hutchin- 
son Jr., Atlantic Refining Co. 

2) “New Miniaturized Raydist 
Equipment for Offshore Oil 
Exploration” by —— (3 
Bradbury, Hastings-Raydist Inc. 

3) “Decca ‘Lambda’ Surveying 
System” by Claud Powell, Dec- 
ca Navigator Co. Ltd. 

4) “Three Recent Developments 
in Marine Geophysics: Gas Ex- 
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ploder, Sparker, and Harru’” 
by Charles B. Officer, Marine 
Geophysical Services Corp. 

5) “New Marine Seismic System’’ 
by F. J. McDonal, Socony Mo- 
bil Oil Co. Inc. 

6) “Versatility Chracterizes Two- 
Boat Seismic Operations’ by 
Carl H. Savit and Charles S. Se- 
bastian, Western Geophysical 
Co. of America. 

One of the papers discusses a geo- 
chemical technique for the direct de- 
tection of oil seeps. Three of the 
papers discuss location systems; two 
are phase comparison systems, and 
the other is a radar ranging system. 
Three of the papers discuss four geo- 
physical systems all of which are seis- 
mic reflection in nature; one uses an 
underwater spark detonation as sound 
source and gives detailed geologi- 
cal information but is depth limited, 
two use an explosive mixture of pro- 
pane and oxygen as sound source 
and provide reflections from consid- 
erably greater depths, and the fourth 
uses conventional explosives and 
gives the maximum depth of pene- 
tration. 

I should like to express my appre- 
ciation to the authors of the above 
— for their contributions. To the 

est of my knowledge all the de- 
velopments made over the past three 
years which have actually been used 
for offshore petroleum prospection 
have been incladed here. 
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Markey DESS-3 Hydrographic Winch— 
drum holds 30,000’ of 3/16” wire rope. 
Rated 2000 Ibs. line pull at 400 f.p.m. 


With the University of Washington, 
Scripps Institution of Oceanography, 
and the U.S. Navy — with designers, 
builders and owners of research ships 
—Markey pioneered special equipment 
for the advancement of oceanography: 
Sounding winches . . . hydrographic 
deep water winches for temperature 
readings and water sampling . . . heav- 
ier winches for deep sea dredging ... 
equipment for many research purposes. 


Markey designed and built the pioneer 
equipment in this hard-to-satisfy field. 
Today’s oceanographic standbys are 
Markey made. And Markey will con- 
tinue to lead in tomorrow’s “science of 
the sea” machinery. 


Markey fits equipment to needs. You 
can rely on Markey experience and 
creative designing, whatever your 
problems are in sea exploration. 


Markey DES-7 Electric Sounding Winch 
holds 6500’ of 3/8” wire rope. Rated 
2200 Ibs. line pull at 200 f.p.m, 


 eNOWN ON / 


MARKEY 
MACHINERY CO., INC, 
85 Horton St. 
ear aey since 1207 | 
Represented by 
H. J. Wickert & Co., Inc., 770 Folsom St. 

San Francisco 7, Calif.—YUkon 6-5800 
J. H. Menge Co., 932 N. B. of C. Bidg. 
New Orleans 12, la.—JAckson 2-0686 





Designing, Building, Repairing 
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FOR OFFSHORE 
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LORAIN 
10SS” 


OFFSHORE CRANES 


Exclusive engineering fea- 
tures make the LORAIN “SEA 
HOSS” the standard of excel- 
lence for offshore cranes. 

LORAIN’S patented “Shear- 
Ball” Mounting eliminates out- 
dated designs, never needs 
adjusting. It’s completely de- 
pendable — guaranteed for 10 
full years! 











The new square-tubular- 
chord alloy boom is lighter and 
stronger—permits use of longer 
booms with flatter angles. 





Every other feature is engineered for effi- 
cient, safety-first operation. There’s a LORAIN 
crane for every offshore hoisting need, from 
7 to 80 tons. 

The Head and Guild engineering depart- 
ment will help solve your design and 
installation problems. Our complete service 
department assures continuous performance. 


CALL OR WRITE TODAY FOR 
COMPLETE INFORMATION ABOUT LEASE 
ARRANGEMENTS WITH PURCHASE OPTION. 


CRANE LEASING OUR SPECIALTY 


“Our 15th year of service to industry” 
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Dallas, Texas 


Tre Atlantic Refining Company has de- 

veloped and proven operational an in- 
expensive and reliable system! for detecting 
gas seeps in water covered areas, and has 
made the technique available to the in- 
dustry through license.* 

The method detects methane dissolved 
in sea water. Seep bubbles (principally 
methane) rise from the sea bottom to the 
surface, dissolving in the water, at least in 
part, as they rise. The sea water containing 
the dissolved gas is spread by currents into 
long plumes stretching away from the seep. 
The survey vessel, running at right angles 
to the current direction, samples the sea 
water continuously. The dissolved gas is 
broken out of solution and analyzed for 
methane. The system is sensitive enough to 
detect seeps several miles from their source. 

In normal practice, survey lines are run 
one mile apart. Seep indications picked up 
on an initial grid survey are verified by 
visiting the area again several days later 
and conducting a detailed search in the area 
of the initial indication. Unless a seep can 
be verified by the second visit, it is not re- 
ported. 

The equipment is relatively simple. It has 
been mounted on 65-ft. boats for offshore 
work, and on outboard craft as small as 
fourteen feet for work in protected waters. 
The technique is cheap and compares favor- 
ably with other minimum cost exploration 
methods, such as the airborne magnetometer 
and photogeological methods. 

So much for method and instruments. Let 
us now consider the usefulness of seep in- 
formation. Most exploration workers would 

ee that presence of oil and gas seeps is 
of value in indicating the general petrolifer- 
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FIGURE 1—Detail map showing relation of Bourg 





sociated with seeps. 


Special Offshore Report 


Marine Seep Detection 


By H. F. DUNLAP and C, A. HUTCHINSON, JR. 
The Atlantic Refining Company 


ousness of a new basin or a new province. 
However, there is some difference of opin- 
ion as to just how important seep informa- 
tion is in localizing areas of accumulation 
within the basin. 

A few years ago we carried out statistical 
studies in an attempt to gain further in- 
sight on this question. 

The results of our study suggest rather 
strongly that an exploratory well located 
near an oil or gas seep has a higher chance 
of finding oil or gas than one which is not 
so located. Also, other things being equal, 
the accumulation which the well finds is, 
on the average, about a third larger than 
that found by an exploratory well which 
has no seep associated with it. 


Method of analysis .. . W. K. Link® has 
presented data on the significance of oil 
and gas seeps in world oil exploration. He 
concludes that seeps of oil or gas are im- 
portant in a regional sense, and states that 
most of the important oil producing re- 
gions of the world were detected or dis- 
covered by surface oil or gas seeps. How- 
ever, the question of just how valuable a 
seep is in localizing an area of accumula- 
tion is not resolved by his discussion, al- 
though several examples are quoted in which 
wells located on or near seeps did find 
important oil pools. In order to answer this 
question rigorously in a given area, the lo- 
cation of all the seeps in the area together 
with all the oil accumulations in the area 
would have to be known. We could then 
state with confidence that a certain fraction 
of the seeps overlie oil or gas fields. 

Obviously, information as complete as 
this will never be available. However, if 
the location of only a fraction, say 1/2 or 
1/4 of all the seeps and fields is known, 


FIGURE 2—Size distribution of fields associated and not as- 





we would still be able to estimate with fair 
accuracy the fraction of seeps which overlie 
oil accumulations, provided that these known 
seeps and fields constitute random samples; 
that is, provided they are representative of 
all the seeps and fields in the area. In most 
oil provinces gealogists believe that all of 
the oil and gas fields have mot yet been 
found. Also, some of the known seeps have 
not been tested by deep wells. In view of 
this, the percentage of seeps which overlie 
known fields determined in this way will be 
smaller than actual percentage of seeps 
which overlie present and future production. 
In what follows, we will study the correla- 
tion of known seeps (those given by Link 
for South Louisiana, which we assume to 
be a random sample) with known oil and 
gas fields. The true correlation between 
seeps and production should be stronger 
than is indicated by this study for the rea- 
sons noted above. 

The study was carried out in the follow- 
ing manner. Link’s seep map for South Lou- 
isiana shows the location of 51 oil and 
gas seeps. A photographic enlargement of 
Link’s map was made to the same scale as 
a map showing oil field location, and the 
seep locations given by Link were trans- 
ferred to this map. The distance from each 
seep to all fields whose centers were less 
than four miles away from the seep was 
then measured with dividers. The produc- 
tive area of each field was obtained from 
sources such as the Statistical Volumes pub- 
lished by the A. I. M. E., the yearbooks of 
the National Oil Scouts’ and Landmen’s As- 
sociation, and the January (statistical) is- 
sues of the Oil and Gas Journal. A detail 
map of the vicinity of each seep was pte- 
pared, using polar coordinate paper, with 








the seep shown at the center. The produc- 
tive areas of all fields whose centers were 
less than four miles from the seep were 
then shown on the detail map at the proper 
distance from the seep, assuming that the 
field area was circular. This assumption of 
a circular field area is an obvious simpli- 
fication; but when a large number of cases 
are considered, the errors should compen- 
sate. Fig. 1 is an example of one of these 
detail maps. The two fields shown dotted 
on this figure have been discovered since 
this study was made. 


Relation of seeps to production ... After 
similar detail maps had been prepared for 
all seeps, the number of times that a seep 
occurred directly over a productive area was 
noted. This was true for 9* of the 51 seeps, 
and the ratio 9/51 gives at once the chance 
of success for exploratory wells located on 
these 51 seeps. This chance of success is 
17 per cent, which is about the same as the 
15 per cent chance of success reported for 
Louisiana wildcats located by geology and/or 
geophysics. 

Link’s map shows the seeps as squares 
or triangles which are about four miles 
on a side. In the work described above, 
the centers of the squares or triangles were 
taken to be the seep locations. It is obvious, 
however, that the actual location of the 
seeps might be as much as two miles from 
these centers. This uncertainty is undesir- 
able; but if a large number of seeps and 
fields are used, the average location of the 
seeps will be at the center of the figures, 
and the statistics should be valid. In other 
words, some of the individual cases where 
this study indicates that seeps overlie pro- 
duction may be incorrect; but other seeps 
which are shown not to overlie production 
probably do, so that the errors tend to 
compensate. 

A question can be raised concerning these 
data. If the correlation of seeps with pro- 
ducing areas is striking primarily because 
the “producing” seeps are associated with 
heavily faulted piercement salt domes, then 
the correlation is of academic interest only. 
This is because all or nearly all of the 
piercement salt domes on the Louisiana Gulf 
Coast have already been found, and pierce- 
ment salt domes are not a common feature 
of other exploration provinces. 

Actually, the correlation of seeps with 
production is very high regardless of wheth- 
er or not a seep is also associated with a 
piercement salt dome. Of the 51 seeps 
shown on Link’s map, 31 are not associated 
with piercement salt domes. Of these, 5 
seeps directly overlie production (Welch, 
St. Maitinville, Bourg, Lockport and Jean- 
erette). Thus, 16 per cent of these 31 seeps 
not associated with piercement salt domes 
are known to be underlain by oil today. 
It is possible that other fields may be found 
under some of these seeps. The remaining 
20 seeps are associated with piercement salt 
domes; and of these, four seeps directly 
overlie production (Pine Bluff, Lake Wash- 
ington, Section 28 and Anse La Butte). 
The chance of success is 20 percent for 
wells drilied on these seeps. The difference 
is probably not significant, particularly in 
view of the fact that some seeps not as- 
sociated with salt domes have never been 
tested by any deep drilling, while almost 





*Welch, St. Martinville, Bourg, Lockport, 
Jeanerette, Pine Bluff, Lake Washington, 
Section 28, and Anse La Butte fields. 
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all salt domes in South Louisiana have had 
many deep tests. 

These results become more meaningful 
when compared with the recent wildcat 
success record of the industry. For 1958 
and 1959, technically located (geology, geo: 
physics, or both) exploratory wells were 
successful about 15 percent of the time in 
Louisiana. Apparently, drilling near a seep 
would result in as high a chance of suc- 
cess as drilling seismic and subsurface pros- 
pects! Wells located by geology and/or geo- 
physics which are also near a seep should 
have the highest chance of success of all. 


Relation of seeps to field size . . . During 
the course of the study, the distribution 
of sizes (productive area) of fields whose 
centers are less than four miles from seeps 
was determined and compared to the size 
distribution of fields not closely associated 
with seeps. Fig. 2 gives this size distribu- 
tion for both “‘seep’’ and ‘“‘non-seep” fields. 
It is evident from this plot that the “seep” 
fields are, in general, larger than the “non- 
seep” fields. One measure of this relation 
is given by the ratio of the average seep 
field area (1267 acres) to the average non- 
seep field area (980 acres). This ratio 
equals 1.3, with a probable error of +.13. 

Although it would be expected that pro- 
ducible reserves, which are actually the 
quantity of interest, would be roughly pro- 
portional to field size in a given geologic 
province, an attempt was made to check 
this point. Data on field reserves are much 
scarcer than data on field areas; however, 
some information was obtained from the 
January (statistical) issues of the Oil and 
Gas Journal. This source gives total quanti- 
ty of oil produced from various fields, and 
gives estimates of the quantity of remaining 
producible oil. The sum of these two was 
obtained for 16 fields in South Louisiana 
whose centers lie within four miles of a 
seep, and for 80 fields whose centers lie 
more than four miles from a seep. The 
total reserves of the “seep” fields averaged 
53 million barrels, compared to 40 million 
barrels for the ‘‘non-seep”’ fields, so that the 
ratio of the average producible oil associated 
with the two classes of fields was 53/40 
= 1.3. This is just what was found for 
the ratio of average areas. 

The data reviewed thus far have indicated 
that an exploratory well located over a 
seep in South Louisiana will have a 17 
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percent chance of finding production. Also, 
fields found within four miles of seeps will 
be a third larger than fields which are 
more than four miles from seeps. 


Possible explanations . . . These conclu- 
sions would be more acceptable if some 
explanation for them were available. The 
following speculations are offered for what- 
ever they may be worth. 

We believe that most geologists will 
agree that oil accumulations are quite com- 
monly associated with faults. These faults 
may result from loca!. uplift, or the fault 
may itself form the trap without apparent 
anticlinal structure being present. It is fur- 
ther assumed that this system of faults 
sometimes extends, either directly or in- 
directly, from the major zone of accumu- 
lation to the surface, and thus sometimes 
provides leakage paths for the oil or gas 
through the fault zone. Sometimes the ma- 
jor zone of accumulation is not connected 
to the surface directly or indirectly by fault- 
ing. However, the system of faults and 
fractures may provide leakage paths to the 
surface from smaller, perhaps noncommer- 
cial accumulations, which overlie the major 
accumulation at depth. Fracture zones are 
frequently not vertical; however, it might 
be noted that a fracture which extends to 
10,000 feet with a dip of 60° would result 
in a horizontal displacement of only about 
a mile; whereas, the average field diameter 
is about a mile and a half. In the Gulf 
Coast, high angle faulting is the rule rather 
than the exception, and faults with dips of 
60° or greater are common. 

Finally, it appears reasonable that the 
larger the accumulation of oil or gas, the 
greater is the likelihood that it will be 
leaking through faults or fractures in the 
overlying rock at one or more places. In a 
large field, several seeps are likely to be 
present, and there is a much better chance 
that at least one of these will be found. 


This may account for the correlation of 
seeps with the larger fields. 


Conclusions . . . The occurrence of oil 
and gas seeps should be given considerable 
weight in evaluating a prospective explora- 
tory drilling location. Both the chance of 
success and the stakes are increased if a 
seep is present. While South Louisiana 
data were used for this study, we believe 
that similar conclusions would be valid for 
many other sedimentary basins, as well. 

In the case of prospects covered by water, 
the marine seep detector offers an effective 
and inexpensive method of locating these 
seeps. A combination survey in which the 
Sonoprobe, sparker, or gas-gun seismic tech- 
nique is used simultaneously with the seep 
detector on a single boat would appear to 
offer great promise as a system for localizing 
areas of interest at minimum cost. 
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FIGURE 4—Shipboard position indicator or “Navigator” unit on small survey 





boat. Each of the two indicator dials furnishes a direct reading of distance 
from boat to its corresponding shore station. At right is automatic position 
recorder which provides a continuous permanent record of the ship’s position. 





eeping pace with the expansion in world- 

wide exploration for oil has been the 
advancement in the field of electronic po- 
sition location equipment for survey parties 
as exemplified by the introduction of the 
Miniaturized Raydist DM System. This 
newly developed direct distance measuring 
system automatically determines and records 
a geophysical survey boat’s position at all 
times with accuracies heretofore unobtain- 





FIGURE 1—Intersection pattern of 
lines of position in typical hyperbolic 


system. Note decrease 
with increase in range. 
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able. The newest transistorized models of 
the Raydist DM System are undoubtedly 
the world’s smallest precision equipment 
for accurately determining distance and po- 
sition. 

Since the earliest days of offshore oil ex- 
ploration, there has been a need for accurate 
automatic position determination. This re- 
quirement extends from the original ex- 
ploratory survey to the actual drilling, and 
the need becomes more and more critical 
as operations are extended farther and 
farther from shore. 

In the early days of offshore work after 
the war, the positioning problem was 
solved by adopting certain wartime devel- 
oped navigation equipment. Although the 
equipment satisfied a need at the time, it 
was far from the ideal solution. Some of 
the equipment operated on the higher radio 
frequencies which required line-of-sight be- 
tween vessel and shore stations. To achieve 
maximum ranges, large towers were re- 
quired to elevate the antennas. Even this 
solution became impossible as the operating 
ranges were extended. 

The first radio positioning system devel- 
oped specifically for hydrography and off- 
short oil exploration, was the Raydist Type 
N System. As long ago as 1952, the first 
of a series of these hyperbolic systems was 
installed in the Gulf area to provide po- 
sitioning service to the oil industry. This 
system was far superior to the high fre- 
quency systems then in use since it provided 
coverage out to well beyond 100 miles with- 
out specially designed antennas, and con- 
tinuous accurate position data as well as a 
permanent record of the exact position of 
the vessel. Accuracies of a few feet were 
demonstrated regularly with this new sys- 
tem and the permanent record of the “track” 
of the vessel was of considerable importance 
to the users since it made it possible to 
verify the survey results at any later date 








FIGURE 6—Typical plug-in type mod- 
ule. If any component failure should 
occur, entire module is replaced sim- 
ply by plugging in a spare. 


if found to be necessary or advisable. 
These early Raydist Systems found world- 
wide acceptance in the few years after 
their introduction, but like all develop- 
ments in the oil industry, new designs 
became necessary to meet the changing re- 
quirements of the industry. The well es- 
tablished networks in the Gulf area con- 
tinued to serve the industry satisfactorily. 
There was a growing demand, however, 
for small lightweight equipment which 
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FIGURE 2—Corresponding intersec- 
tion in pattern for Type DM Raydist 
Range System. 
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could be moved rapidly from point to 
point. There were also definite objections to 
hyperbolic systems. Although they served 
well where established, the problems of the 
preparation of special hyperbolic charts, 
the necessity for the use of three or more 
shore sites, and the deterioration of ac- 
curacy at long ranges generally limited their 
application. 

Major breakthrough . . . The first major 
breakthrough occurred when the Type DM 
Raydist System was developed. This system, 
operating on the same proven methods of 
phase comparison and still utilizing the 
lower frequencies, offered an interim solu- 
tion to the rapid installation and removal 
problem. It gave position in terms of direct 
distance measurements from only two shore 
stations. Operating range of the DM Sys- 
tem was the same as the older Type N 


Raydist, but there was one very notable 
difference. 

The accuracy of the new system was 
markedly superior to the hyperbolic system 
at the greater ranges. A typical hyperbolic 
pattern is shown in Fig. 1. The three foci 
of the hyperbolic system (two separate and 
one common) represent the location of the 
shore stations. The accuracy of a position 
fix in any area is determined by the spac- 
ing between adjacent position lines and 
the intersection angle between lines. The 
more favorable the angle and the closer 
the spacing, the more precise the fix. It 
is obvious that the fix with a hyperbolic 
system can become quite weak as the dis- 
tance from the shore stations increases. 
Fig. 2 shows the equivalent circular pat- 
tern from a Raydist DM System. Here the 
position lines are circles drawn around the 
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two fixed stations. Again the accuracy of 
a fix is based upon the line spacing and the 
angle of intersection, but with the Raydist 
DM System the accuracy is much greater 
over a far greater area than is possible with 
an equivalent hyperbolic system. 


Economic advantages . . . In addition, 
the Raydist DM System offers other ad- 
vantages which represent appreciable sav- 
ings to the oil industry. The preparation of 
charts is no longer the tedious, complex 
and expensive affair it once was with the 
hyperbolic systems. Charts with the DM Sys- 
tem are merely circular arcs drawn around 
the two shore stations. They can be pre- 
pared rapidly and easily and calculations of 
position are no longer the difficult problem 
they once were. This factor alone can ef- 
fect appreciable savings for the user. Fur- 
ther savings are realized by the fact that 
only two shore stations are required instead 
of the three or more required Tes hyperbolic 
systems. 

With the Raydist DM System, new av- 
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enues were opened in the exploration 
field. A survey no longer required the in- 
stallation of a complete navigational facility 
and chart preparation. The Raydist DM 
System made it possible to install and op- 
erate in an area with a minimum outlay of 
funds and effort. 


Transistorization . . . The last two years 
saw still another breakthrough in the po- 
sitioning field. The technology of transistori- 
zation was making rapid advances in the 
communications field, and it was only nat- 
ural that these developments were extended 
towards making the DM Raydist system 
even more portable and more versatile than 
ever before. The use of transistors brings 
with it three major advantages. Transistors 
are far smaller than their equivalent vac- 
uum tubes, making it possible to put more 
electronic units in a given space with less 
weight. Secondly, they do not require the 
use of a heated cathode or filament so 
that they can operate far more efficiently 
and can utilize batteries which need only 
have a fraction of the capacity of those 
required for vacuum tube equipment. Third- 
ly, the higher efficiency of transistors means 
less heat and heat is one of the most de- 
structive elements of electronic equipment. 

The use of transistors resulted in many 
advantages heretofore impossible. Transistor- 
ized Raydist equipment became light enough 
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to be carried and installed by one person. 
It operated so efficiently that two 12-volt 
storage batteries could supply the stations 
for more than 12 hours and provide op- 
erating ranges of over 25 miles. Over two 
years of field operations with the equip- 
ment has shown it to be more reliable than 
its vacuum tube counterpart. 

A typical Miniaturized Raydist base sta- 
tion, exclusive of batteries, weighs less than 
50 Ibs. The single telescoping antenna col- 
lapses to seven feet when in transit. A sta- 
tion of this type can be installed in less 
than one half hour by one person, and 
once it is turned on it is completely auto- 
matic. 

Fig. 4 shows the shipboard position unit 
or “Navigator” as it is called. The two 
indicators give the two distance measure- 
ments from the vessel to the shore stations. 
On the right the automatic position re- 
corder is shown. This unit make a contin- 
uous permanent record of the path of the 
vessel with an accuracy of a few feet even 
at the maximum ranges. This Navigator is 
so small it can be installed in the smallest 
boat, and like its companion shore stations, 
it is powered from two 12-volt storage bat- 
teries. The small size permits operation in 
shallow or swampy areas where heavier 
equipment would not be feasible. 


Range . . . Although unquestionably the 
world’s smallest precision electronic equip- 
ment for determination of distance and po- 
sition, it operates accurately and reliably 
out to ranges of 25 miles. Where longer 
ranges are desired, the shore stations and 
shipboard transmitter can be augmented 
with the high-powered Raydist equipment. 
The same Navigator, when used with the 
high powered equipment, gives reliable 
operation to distances as great as 200 miles 
over sea water. 


Easier maintenance . . . Another im- 
portant feature of the Miniaturized DM 
Raydist system is the application of modular 
construction techniques in the Navigator 
and base stations. This improvement in the 
engineering design of the equipment fa- 
cilitates its maintenance since the modules 
are of the plug-in type as shown in Fig. 6, 
and replacements can be accomplished in 
seconds. The Navigator and base stations, 
moreover, have a number of common plug- 
in modular components. which reduce the 
number of spares required for maintenance. 

Thus, the new transistorized Raydist DM 
System offers the user many advantages over 
former systems and equipment. The number 
of shore stations required has been reduced 
to two, resulting in a savings of time, 
equipment and personnel. The need for 
complicated charts or overlays has been 
eliminated. The small size and light weight 
of the equipment makes it economically 
practical to ship an entire system by air to 
any remote location. It also enables it to 
be used in small craft and in shallow or 
marshy areas where heavier equipment and 
larger vessels would not be feasible. The 
plug-in modular construction facilitates 
maintenance and eliminates down time. 

In the three short years since the incep- 
tion of the miniaturized Raydist DM Sys- 
tem, it has been used extensively through- 
out the world. Because of its high accuracy 
and its small size, it offers an ideal solu- 
tion to the problem of rapidly obtaining 
accurate position data at a minimum of 
cost. This new miniaturized Raydist DM 
System has resulted in substantial financial 
savings to its users and has also made pos- 
sible many surveys which heretofore would 
have been physically impossible or fi- 
nancially impractical. No doubt, the forth- 
coming years will see even greater use of 
this equipment in all parts of the world. 
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FIGURE 1—MASTER TRANSMITTING ANTENNA. 
The motor vessel Calypso, operated by world-famous 
oceanographer and underwater explorer Commandant 
Jacques-Yves Cousteau, is here seen equipped for two- 
range Decca surveying in the western Mediterranean. 
Prominent is the 45-ft. base-insulated master transmit- 
ting antenna. The receiving antennas, in fibre-glass tubes, 
are visible to the right of the radar scanner. 
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Evervone concerned with the surveying 

aspect of oil exploration is familiar 
with the essentials of various radio po- 
sitioning devices that have aided operations 
offshore since World War II. It is com- 
mon knowledge that such systems generally 
enable the user to fix his position, either 
in terms of a grid of lines representing 
constant differences in distance to pairs of 
stations on shore (in practice one station is 
generally common to the two pairs), or by 
reference to concentric-circle patterns cen- 
tered on two shore stations. 

Some systems can operate in either mode 
and Decca is one of these. That is to say, 
a Decca layout can comprise three shore 
stations producing two intersecting patterns 
of distance-difference lines (hyperbolae), 
or two shore stations each generating a pat- 
tern of direct-distance lines (concentric cir- 
cles). The choice of which layout to use 
is a matter of operational convenience. The 
hyperbolic arrangement can serve any num- 
ber of ships or aircraft or vehicles simul- 
taneously, while the circular “two-range” 
version is limited to a single marine craft 
which carries with it the master transmitter 
as well as the receiver and display equip- 
ment. In compensation for its single-user 
restriction, “Two-Range-Decca” as it has 
become known, offers the simpler co-ordi- 
nate system and a rather higher overall ac- 
curacy. 

Mobile system for hydrography . . . Two- 
Range Decca was developed from the Decca 
Navigator system which is widely used— 
now by about six thousand ships and many 
hundreds of aircraft—in Europe and Eastern 
Canada for general navigational purposes. 
The navigational transmitting stations ‘are 
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permanent installations operating on a 24- 
hour basis, however, whereas the two- 
range version was designed from the outset 
as a surveying system and uses mobile sta- 
tions that are compact enough to be carried 
in a helicopter or a small boat. 

Once the two “slave” stations are set 
up ashore, the equipment on the ship can 
measure the distances to them with an ac- 
curacy as high as 15 feet, and, in favorable 
conditions, can operate at a distance from 
the shore as great as 400 miles. In the 
tropics, atmospheric noise tends to limit the 
ranges to 150-200 miles; even so, hydro- 
graphic and oceanographic operations are 
benefiting*very greatly from the ability to 
fix position accurately with respect to known 
points at ship-to-shore distances such as 
these. Two-Range Decca has for several 
years been a standard aid to surveying in the 
Hydrographic Department of the British 
Admiralty, five of whose survey ships each 
carries its own mobile chain of stations, 
and is also employed by the Canadian, New 
Zealand and South African hydrographic 
services. A new version of the system, known 
as “Lambda” (Low AMBiguity DeccA) is 
now in use by the Royal Australian Navy. 

Lane-identification A well-known 
feature of the radio position-fixing systems 
that operate on the phase-comparison prin- 
ciple, and one that applies to Decca in its 
basic forms, is “lane ambiguity’. The po- 
sition line patterns, whether hyperbolic or 
circular, take the form of a large number 
of recurring “lanes”, and what the elec- 
tronic equipment actually does is to indi- 
cate the ship’s position within a lane; thus, 
if the phasemeter readout indicates 0.60 it 
means that the ship is six-tenths of the way 





FIGURE 2—LAMBDA READOUT METERS (Decome- 
ters). The upper dials give the fine co-ordinate readings 
and the pointers make one revolution per lane. The lowe™ 
meters indicate the whole-lane numbers. When the opera- 
tor presses the central “check lane” button, the sector- 
shaped lane identification pointers will move round so as 
to enclose the lane-counting pointers if the latter are 
reading correctly. 


across a lane, but the basic measurement 
contains no information as to which lane 
this is. An early American comment on 
Decca (for which the writer, as an oc- 


casional lecturer on phase-comparison sys- 
tems, has been duly grateful) puts this in 
a nutshell: ‘The system tells you very 
accurately which pew you are sitting in, 
but not which church”. The simple way to 
resolve the ambiguity is to have a geared 
pointer on the indicator which registers a 
change of one unit for each lane that the 
ship passes through; setting-up this lane- 
counting pointer at your start point to the 
correct number, as seen on the chart over- 
printed with the numbered lanes, will en- 
sure that the correct whole lane can always 
be read off so long as reception is not 
interrupted. This is standard practice with 
Decca and many other systems. 

At distances less than about 100 miles 
from shore, the ambiguity problem has 
seldom proved serious. Reception is very 
infrequently interrupted, and in any case 
there are several ways of detecting the oc- 
currence of a lane error. Of considerable 
value here is the pictorial map display 
which is generally used with Decca sur- 
veying equipment, which records the ship’s 
track as a pen trace on a chart; a jump of 
as much as a whole lane would amount 
to roughly 500 feet in the two-range sys- 
tem, introducing a conspicuous kink or step 
in the track record. In recent years, how- 
ever, improvements in the equipment have 
enabled ranges of several hundred miles 
to be realized in practice, and at distances 
of this order it is obvious that the con- 
sequences of an error in lane-count could 
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become extremely costly and time-consum- 
ing. The permanent Decca Navigator chains 
of stations all have a “lane identification” 
facility whereby additional transmissions ac- 
tuate a separate meter which gives the users, 
three times per minute, the required whole- 
number information. Until recently, lane 
identification could not be built into the 
mobile Decca transmitting stations since it 
demanded extra equipment which would 
have almost doubled their size. 

The lane identification principle is based 
on the transmission of long-wave length 
signals from each station, and these signals 
combine to create patterns of hyperbolic or 
circular lanes that are very much wider 
than the normal ones. If a coarse lane em- 
braces, say, 36 of the fine lanes, an ad- 
ditional meter responding to the coarse lane 
pattern will pick out the correct fine lane 
in a group or “zone” of 36. The necessary 
long-wave length (low frequency) signal 
from each station is provided in the form 
of a beat-note between the normal transmis- 
sion and an aditional one radiated from the 
same antenna. In the conventional Decca 
lane identification system the two signals 
are radiated simultaneously, demanding a 
large measure of duplication in the trans- 
mitting equipment and a complicated dou- 
ble-tuned antenna coil. In the Lambda meth- 
od the two signals are radiated in succes- 
sion, so that the single set of transmitting 
equipment performs a dual function and 
there is no increase in the size of the sta- 
tion. In fact, the stations used in the Lambda 
system are considerably smaller than the 
earlier type which had no lane identifica- 
tion. A point of interest is that the re- 
ceiver circuit which memorizes the phase 
of the first signal while the second is be- 
ing transmitted (so giving the illusion that 
the two are transmitted together) uses a 


technique borrowed from “‘Dectra’”’, a long- 
range air-navigation aid which covers the 
North Atlantic routes and is at present un- 
der flight evaluation by Pan American and 
other airlines. 

In practice, the introduction of lane iden- 
tification in the two-range system has proyed 
a very worth-while innovation. Without it, 
the width of the lanes, which is constant 
in a eoncentric-circle system, is such that 
it was necessary to know your distance from 
the “red” shore station to better than 
plus/minus 700 feet and from the “green” 
to better than plus/minus about 450 feet, 
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to be certain of setting in the correct whole- 
lane numbers; with the new system, it is 
necessary only to have prior knowledge of 
position to within plus/minus 3 miles in 
each of the two co-ordinates. In the unlikely 
event of a break in continuity of reception 
when at sea, therefore, a celestial observa- 
tion, or possibly some other radio position- 
fix of relatively low precision, is sufficient 
to check and correct the lane-count. 
Multi-user, amphibious system .. . If 
more than one ship or vehicle require the 
same position-fixing service simultaneously, 


the master transmitting station is sited 
ashore. Normally it is placed roughly mid- 
way between the two slave stations, with 
master/slave distances somewhere within the 
limits of 30-100 miles depending upon the 
requirement and operating conditions. Mo- 
bile Decca chains sited in this “hyperbolic” 

layout have been used for a very large num- 
ber of survey, exploration and other projects 
during the last 13 years. These have included 
airborne magnetometry, gravity surveys 
using motor vehicles, marine seismic work, 
hydrography, and many special operations 
such as the laying of marine cables and the 
survey of underwater pipe-line routes. 

A multi-user Lambda chain has been 
in operation throughout the 1960 season at 
a point within 10° of latitude of the North 
Pole. It provides navigational and position- 
fixing services for the Canadian Govern- 
ment’s Polar Continental Shelf project, and 
receivers are carried in vehicles ranging from 
sledges to fixed-wing aircraft and _heli- 
copters. The extremely rugged conditions 
under which this particular equipment has 
had to operate (and will be operating in 
1961) is a reminder of the need for elec- 
tronic surveying equipment to be designed 
and built to rigorous engineering standards. 
The electronic units for the Lambda ground 
stations are all housed in watertight mili- 
tary-pattern transit cases; standby facilities 
are built in to permit station maintenance 
without wasting valuable time by going 
off the air; and all sub-assemblies and com- 
ponents in the transmitters and receivers— 
including such items as transistorized power 
supplies, and the electronically-controlled 
ovens housing the radio frequency crystals 
—have to be reliable in the humid heat of 
the tropical oil-exploration areas no less 
than in the arctic cold of the Polar Shelf. 
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Dz the past three years, Marine 
Geophysical Services Corp. has 
introduced three new systems for 
geophysical exploration in water-cov- 
ered areas. They are the Continuous 
Seismic Profiler (Gas Exploder), 
Continuous Seismic Profiler (Spark- 
er), and Precision Radar Location 
System (Harru). 

The Gas Exploder is a seismic re- 
flection profiling system. An explo- 
sive mixture of propane and oxygen 
detonated in an open chamber be- 
neath the water surface is the seismic 
source. 

The Sparker is also a seismic re- 
flection profiling system. It predates 
the Gas Exploder. Its sound source is 
the underwater detonation of a 12,- 
000 volt spark. 

Harru is a precision radar location 
system. Location is determined by 
two precision radar ranges. The two 
ranges control an automatic plotter 
which plots the survey boat’s position 
continuously during the survey. 

The Gas Exploder is used primar- 
ily for petroleum exploration pur- 
a The Sparker is used for petro- 
eum exploration, minerals explora- 
tion, and marine engineering pur- 
poses. 

Articles on the Sparker and Gas 
Exploder systems include Deep Sea 
Research, Vol. 4, pp. 36-44 (1956); 
Petroleum Week, March 13, 1959; 
World Oil, April, 1959; Offshore, 
July, 1959; Geophysics, Vol. 24, Pp: 
749-760 (1959); Petroleum Week, 
June, 1960; and Western Oil & Re- 
fining, August, 1960. The most re- 
cent development on the Gas Ex- 
ploder and Marine Geophysical’s 
adaptation of Harru are presented 
here for the first time. 

The original development of the 
Sparker was made at Woods Hole 
Oceanographic Institution. The Gas 
Exploder source was developed at 
Lamont Geological Observatory. 
Humble Oil & Refining Company 
made the original development on 
Harru (Humble Accurate Radar 
Ranging Unit). 

Gas Exploder . . . The general 
principles of operation for both the 
Gas Exploder and Sparker are shown 
schematically in Fig. 1. The seismic 
shots are repeated at frequent, regu- 
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FIGURE 1—Schematic representation of Gas Exploder operation. 


larly spaced time intervals with the 
survey boat underway. The shots are 
triggered at the zero time on the re- 
corder. The reflected signals from 
each shot are recorded adjacent to 
each other on the record. For the Gas 


GAS 


DEPTH IN FEET 


8000—" 





Exploder the shots are repeated every 
2-4 seconds, and for the Sparker 
every 14-1/, second. 

The record that is produced is in 
essence a geologic cross section. The 
horizontal scale is essentially hori- 
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FIGURE 2—Gas Exploder record. Gently dipping strata underlain by more 
steeply dipping strata; heavy black line marks angular unconformity. For 
best casual appraisal of structural continuity view from the end of the record 
held approximately at eye level rather than face on. 
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FIGURE 3—Gas Exploder record. Anticline with uncomfortable onlap on the 
right flank. For viewing refer to caption, Fig. 2. 
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FIGURE 4—Sparker record. Water bottom is at 110-ft.; mud bottom is at 
approximately 220-ft. on the left and increases in depth to 330-ft. in the down 
dropped section to the right. Reflections from older geologic horizons are be- 
neath the mud bottom; they have been severely faulted, six faults having 


been marked on the record. 


zontal distances along the survey 
boat’s track, and the vertical scale is 
vertical time (depth). 

Surveys are made at a boat speed 
of 3-4 mph. There are no particular 
requirements for the survey boat be- 
yond that it be seaworthy for the 
area of operation. Installation is 
made in one half to one day. The 
survey personnel consists of two peo- 
ple. Depending on the particular sur- 
vey problem and expected results, 
the detectors will consist of a single 
hydrophone or an array of hydro- 
phones. 

Two types of gas gun systems have 
been used for the gas exploder. The 


most efficient recent development 
consists of two large guns fired si- 
multaneously. The guns are towed 
immediately astern of the survey boat 
beneath the water surface. They are 
open cylinders at their lower end and 
with dimensions of 3-ft. in length by 
4-in. inside diameter. They are fired 
at a repetition rate of once every 4 
seconds. The records are taken with 
a bandpass filter setting of around 
30-60 cycles per second. Continuous 
reflections are obtained to depths of 
4,000-6,000-ft. 


Figs. 2 and 3 are records taken 
with the large guns. Fig. 2 shows 
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FIGURE 5—Sparker record, taken for engineering purposes. For the offshore 
Louisiana portion the water bottom, top of the stiff silty clay, and the sand 
lens are shown clearly; the stiff silty sand lens is shown weakly. All correspond 
in a one-to-one manner with the boring. For the Lake Erie portion the water 
bottom and top of the crystalline limestone are both well defined: 
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moderately dipping strata interrupt- 
ed by an angular unconformity. Fig. 
3 shows an anticline. 

The earlier gas gun system consists 
of three small guns fired simultane- 
ously. They are also open cylinders 
but with dimensions of 11/-ft. in 
length and 2-in. inside diameter. 
They are fired at a repetition rate of 
once every two ina The record- 
ings are taken with a bandpass filter 
setting of around 50-90 cycles per 
second. Continuous reflections are 
obtained to depths of 2,000-3,000-ft. 
The small guns give less depth of 
penetration but show somewhat more 
structural detail. Because of the low- 
er oxygen and propane consumption, 
the small guns are sometimes prefer- 
able for survey work in relatively in- 
accessible areas. 


Sparker . . . The primary differ- 
ence between the Sparker and the 
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Gas Exploder is the sound source. 
The Sparker source is the underwater 
detonation of a high voltage spark 
discharge. The sound spectrum of the 
spark is similar to that of a small 
blasting cap. The spark spectrum can 
be varied, lower for petroleum and 
mineral exploration purposes and 
higher for Jetailed engineering pur- 
oses. 

The recordings are taken with a 
—— filter setting of around 
300-600 cycles per second or higher. 
Continuous reflections are obtained 
to depths of 600-800-ft. beneath the 
bottom. The Sparker shows consider- 
ably more detail of the underlying 
structure and stratigraphy than the 
Gas Exploder. It is possible to oper- 
ate both a Gas Exploder and a sep- 
arate Sparker system on a given sur- 
vey, thus obtaining both the deeper 
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Gas Exploder information and the 
more detailed Sparker information. 

Figs. 4 and 5 are Sparker records. 
Fig. 4 is an example of a petroleum 
exploration record. It shows a com- 
plex fault system overlain uncon- 
formably by a variable thickness of 
recent deposits. Fig. 5 is an example 
of two engineering records and com- 
parison borings. The first record is 
from Lake Erie and shows an over- 
burden of glacial till beneath the lake 
bottom down to the limestone base- 
ment. The second record is from the 
Gulf Coast and shows a soft clay lay- 
er beneath the water bottom under- 
lain by a stiff clay with a sand lens 
and a deeper silty sand lens. 


Harru . . . Harru is a precision 
electronic location system for off- 
shore surveying. Location is given 
by two accurate radar ranges, moni- 
tored continuously, from two known 
targets. The system includes an auto- 
matic plotter which plots the survey 
boat’s location and track directly dur- 
ing the survey. 

The system operation is shown 
schematically in Fig 6. The monitor- 
ing is done directly on the radar 
scope with a delayed sweep. The 
scope is divided into two sections 
with separate crystal controlled delay 
times to cover the range intervals for 
the two targets used. The system op- 
erator turns the two wheels shown 
in Fig. 6 to keep the reference arcs 
on the two targets. The ranges are 
then read at fixed time intervals on 
counters attached to the ranging unit. 

The two ranges are also fed into 
the automatic plotter. The two plot- 
ter boxes are fixed at the target loca- 
tions on the survey map. The apex 
of the two plotter arms is the loca- 
tion of the survey boat. The apex in- 
cludes a scriber which marks the 
map at the same fixed time intervals 
for which the operator records the 
radar ranges: The intervalometer 
which controls the scriber also puts 
a mark on the geophysical records 
for each location point on the map, 
thus providing a one-to-one relation 
between the survey records and the 
location control. 

The two radar ranges may be tak- 
en from radar transponder beacons 
located onshore, topographic prom- 
inences, or offshore buoys, drilling 
platforms, etc. When radar beacons 
are used, the radar pulses received 
are transmitted back to the survey 
boat by the beacons at a slightly low- 
er frequency and in the form of a 
recognizable, coded signal. The use 
of the radar beacons generally 
provides the most accurate and long- 
est range use of Harru, for the radar 
beacons can be located at known 
points onshore, and they transmit a 
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FIGURE 6 — Schematic representation 
automatic plotter. 


sharp, strong signal. The radar bea- 
cons are self-operating and do not 
require any shore attention other 
than their initial emplacement. The 
use of topographic prominences or 
offshore buoys, etc., provides an ad- 
vantage to the system for remote, 
inaccessible areas in that no shore 


SURVEY MAP 


of Harru operation, equipment, and 


contact or personnel are necessary. 

Harru provides a versatile off- 
shore location system with complete 
control on the survey boat. Installa- 
tion is straightforward, no licensing 
problems are involved, and the sys- 
tem is operated by a limited number 
of personnel. 
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FIGURE 1—Low frequency echo sounder system. Boat speed 4 mph. Interval between shots 3.0 sec. 





Dallas, Texas 


@ marine seismic system described here 
was developed by Socony Mobil to pro- 
vide a low cost seismic system for use over 
water-covered areas. The method is a one- 
boat operation which employs a detonation 
gun as the source of seismic energy for ob- 
taining variable-density records in a repeti- 
tive manner as the boat moves forward at 
a uniform speed. In the Gulf of Mexico 
and in the bays along the coast, records 
consistently show good reflections from 
depths of four to five thousand feet, and in 
other areas from eight to ten thousand feet. 
The system is illustrated in Fig. 1. A 
detonation gun is supported over the side 
of the boat with the open end of the gun 
submerged approximately three feet beneath 
the surface. The gun itself is a steel tube 
approximately twenty feet long and six 
inches in diameter which utilizes a fuel 
mixture of propane and air, or propane, air 
and oxygen. A spark ignites the fuel and 
the burning gas develops a shock wave 
which strikes the water at the submerged 
end of the gun. The gun is fired at inter- 
vals of 3.0 sec. At a boat speed of ap- 
proximately four miles per hour, the dis- 
tance between shots is 18 feet. A detector 
cable is towed behind the boat at a depth 
of 4 to 25 feet depending upon water 
depth. An arrangement of a float and sinker 
provides adjustment of the detector depth, 
and insures that the cable will tow at a 
constant depth. 

A simplified diagram of the system is 
shown in Fig. 2. Signals picked up by de- 
tectors connected in parallel are amplified 
by a conventional seismic amplifier with a 
conventional choice of filter settings. AVC 
is used, at present, for gain control. The 
output of the amplifier is fed to the mag- 
netic drum compositor which adds signals 
from 2, 3, 4... 16 shots to form: one 
trace of the final record. The compositor 
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output in turn is fed to an electrosensitive- 
type chart recorder which provides a varia- 
ble-density section that can be viewed while 
the recording is in progress. No chemical 
development nor processing is required. The 
chart recorder also generates a pulse at 
three-second intervals which is converted 
by a standard pulse circuit to a high-po- 
tential spark to ignite the fuel in the detona- 
tion gun. The section is then a series of 
three-second, variable-density seismic traces 
recorded across the 18-inch width of the 
chart paper with the traces spaced 1/64 of 
an inch apart to give the appearance of a 
continuous variable-density section. 


Detonation gun . . . The detonation gun 
is the key element of this system. The gun 
itself consists of a mixing chamber, a spark 
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FIGURE 2— 
Block diagram of 
low frequency 
echo sounder sys- 
tem. 





Seismic System 


plug, and a tube approximately twenty feet 
long and two to eight inches in diameter. 
Auxiliary equipment includes propane and 
liquid oxygen storage tanks, an air com- 
pressos, and the necessary valves and flow 
meters to provide a constant fiow of the 
desired fuel mixture. At the moment of the 
spark, a burning front is created which ad- 
vances from the region of the spark plug 
downward through the gun. As the combus- 
tion proceeds additional energy is added to 
the moving flame front, and the velocity 
of the flame front increases and eventually 
exceeds the velocity of sound. The result 
is a shock wave which strikes the water 
at the submerged end of the gun. The mix- 
ture of propane and air is not critical, but 
the addition of oxygen does provide a wider 
range of satisfactory mixtures. Also, the 
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FIGURE 3—Magnetic drum compositor. 


energy of the detonation is greater when 
oxygen is added. 


Detector cable . . . The detector spread 
employed in this system may be considered 
as one trace of a conventional seismic sys- 
tem. However, in this application, noise 
from the boat and noise due to turbulence 
created by the cable being towed through 
the water must be minimized since record- 
ing is continuous. This has been achieved 
by 1) employing a detector cable with 20 
elements to serve as a pattern for noise re- 
jection, and 2) by the use of a streamlined 
plastic tube to house all of the detectors 
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FIGURE 5—Seismic section offshore Louisiana. 


and associated cables. This cable is a modi- 
fication of a standard marine cable furnished 
by Marine Seismic Surveys, 6111 Maple Av- 
enue, Dallas, Texas. The active part of the 
cable is 150 feet long and contains 20 ADP 
crystals spaced seven and one-half feet 
apart. A 150 foot dummy section provides 
some isolation from the turbulence created 
by the sinker and float. 


Seismic amplifier . . . The amplifier 
needs no special description. It is conven- 
tional with the possible exception that 
particular interest was placed upon low 
noise in the first stage (1/10 microvolt or 


10,900 FT 











less at 250 ohms). Filters also are conven- 
tional and a slow AVC is employed. 


Magnetic drum compositor . . . The op- 
eration of the system as described in Figure 
1 indicates that the boat travels a distance 
of approximately 18 feet per shot. Thus, 
signals from five to ten shots can be com- 
posited without exceeding the ground cov- 
erage normally employed in conventional 
seismic operations. Since the received signal 
is weak, and since we desire the maximum 
penetration for the system, it is clearly ob- 
vious that some degree of mixing and com- 
positing is desirable. The system in its 
present form includes a magnetic’ drum 
compositor (Figure 3) which permits ad- 
dition of signals from 2 to 16 successive 
shots. The drum is equipped with record 
and erase heads and 8 equally-spaced play- 
back heads. At a recording speed of 1.7 
in/sec the time between each of the play- 
back heads is precisely 3.0 seconds. Since 
shots are also fired at 3.0 second intervals, 
seismic signals recorded for successive shots 
will be played back simultaneously at the 
respective playback heads grouped around 
the magnetic drum. 

Consider a single shot and a record of 
3.0 seconds duration. This record will be 
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reproduced by the first playback head, then 
three seconds later the same signal will be 
repeated again at the ‘second head, six 
seconds later at the third head, and so on 
around the drum such that 24 seconds later 
the same record is repeated for the eighth 
time at the eighth playback head. The 
playback head selector switches shown in 
Fig. 3 permit the operator to select the 
number of shots that are being composited 
at any one given time. Not shown in the 
drawing is another track on the magnetic 
drum which permits the sum of 8 shots 
to be stored and later added to another 
sum of 8 to give the composite of 16 shots. 


Application . . . Figures 4 and 5 are 
typical of the records obtained in the Gulf 
of Mexico. The time scale shown on the 
margin of the figure indicates a three- 
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FIGURE 6—Record section comparison. 


second interval across the entire width of 
the record section. At an average velocity 
of approximately 7,000 ft/sec, the width 
of the paper represents a total depth of ap- 
proximately 10,000 feet. Thus the reflections 
appearing at the middle of the section repre- 
sent depths of approximately 5,000 feet. 
The paper speed is 0.35 in/min, which is 
equivalent to a horizontal scale of 1000 
ft/in at a boat speed of approximately 4 
miles per hour. Thus, the section of Figure 
4 represents a line approximately 6 miles 
long with a total depth of 10,000 feet near 
the bottom of the section. The horizontal 
line at zero time is a time-break from the 
pulse generator. The amplifiers and chart 
recorder are operating continuously, and as 
a result the top one-half inch above the 
timebreak is primarily noise at the end of 
the record. In general, we disregard this 
portion of the record. 

The system also provides for conventional 
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wiggle trace records and variable-area record 
sections. Fig. 6 shows such a comparison 
for records from Aransas Bay near Rock- 
port, Texas. The conventional records at the 
left of Fig. 6, designated as A, are identi- 
cal with the traces labeled A’ of the variable 
area section. The No-Mix traces of Fig. 6 
were recorded with no mixing or composit- 
ing, and with conventionl filters (25-70 
cps) and AVC. 


Conclusions . . . The authors believe that 
the system in its present form will be 
valuable as a reconnaissance tool at a cost 
of only 20 to 30 percent of that of con- 
ventional seismic prospecting. It is our ex- 
pectation that we will be able to increase 
the power of the detonation gun, and im- 
prove the performance of the rest of the 
system. Such improvement should result in 
improved records with reflections from ap- 
preciably greater depths. 








AUTHENTIC SCALE MODELS 
of Oilfield Equipment 


MINIATURE 
ROCK BITS 


Miniature Rock Bits ...........$ 5.00 
On tie chain or watch fob ...... 6.00 


On ear screws or cuff links, pr. . 10.00 


These are the world-famous Authentic 
Scale Model MINIATURE ROCK BITS 
made by John H. Martin of Brazoria, 
Texas. Each bit is precision machined, 
and beautifully finished in nickel or 
gold plate. Each bit has Free Turning 
Cones. An ideal gift for anyone in oil 
country. 


and DERRICKS 


Miniature Derrick 
$5.00 


On tie chain 
$6.00 


On ear screws, 
pair $10.00 





USE THIS HANDY 
CLIP-OUT ORDER FORM! 








PLEASE SEND: 


WINE So. 55000550 anv ereeinstneade 


CLIP OUT GIFT DEPT. 


Send order and = 
Check, Cash or Box 105-A 
Money Order to Conroe, Texas 
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Special Offshore Report 


Versatility Characterizes 
Two-Boat Seismic Operations 


By CARL H. SAVIT and CHARLES F. SEBASTIAN 


Western Geophysical Company of America 
Los Angeles, California 


Although a small amount of marine geo- 

physical exploration was done over con- 
tinental shelf areas in the 1940's, real in- 
terest in offshore seismic exploration did 
not develop until the early 1950's and the 
exploration industry went through a rapid 
transformation in the rush to become water- 
borne. Offshore seismic activity reached its 
zenith in 1954 when 38 crews were op- 
erated in the Gulf of Mexico alone. Al- 


though the total number of crews operat- 
ing today is considerably less than the total 
for 1954, today’s offshore crews have ex- 
panded their field of operations to include 
most of the continental shelf areas of the 
world. A measure of success for the off- 
shore oil exploration techniques can be 
taken from the estimate that 40% of the 
world’s known petroleum reserves are lo- 
cated under the offshore continental shelves. 





UNDERWATER EXPLOSION spirals water high behind shooting boat. 
26 
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For a picture of marine seismic explora- 
tion, let us look in on a present day two- 
boat seismic survey party at work. The tech- 
nique which this party is using typifies 
four-fifths of the seismic reflection surveys 
made over the world. 

The sun has just risen over a misty, calm 
sea as an offshore seismic recording. boat 
begins its straight-line travels over a pre- 
cise grid, guided by the unseen hand of an 
electronic navigation system. Suddenly the 
navigator, watching his constant position 
indicators and referring to predetermined 
coordinate positions, calls out “back her 
down” and the ship shudders a bit as the 
skipper moves controls to reverse the di- 
rection of the twin screws. The chief ob- 
server radios to the shooting boat, which 
is about 2000 feet away, to “make your 
run” and as the shooting boat passes by a 
buoy marking the center of the 2500-foot 
cable which trails the recording boat, the 
shooter pushes a capped explosive charge 
off the stern. Suddenly the throbbing on 
both boats ceases and the ocean is quiet 
as engines are idled and the propellers are 
disengaged. The shooter announces to the 
observer by radio that he is beyond 100 
feet from the floating charge and arming 
circuits for the radio firing control system 
are set on both boats. A brief glance at the 
recording camera tells the observer that all 
detector stations along the cable are quiet 
and he pushes the button to start the record- 
ing and automatically fire the shot. The 
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great white column of spray rises several 
hundred feet into the air and as the spray 
still falls, you feel the ship come to life 
again as the propellers start the ship mov- 
ing down the line again. A look at your 
watch indicates that only two minutes plus 
a few seconds have elapsed since the pre- 
vious shot. 

This, then is a brief description of the 
present two-boat reflection shooting tech- 
nique for offshore seismic exploration as 
seen by the visitor. It does not tell the whole 
story, however, for it has taken hard work 
and careful planning to achieve the high 
degree of coordination which has impressed 
our visitor and enables marine seismic crews 
to shoot the continental shelf areas at per- 
mile costs considerably below the costs for 
typical land-based crews. 

Modern seismograph exploration tech- 
niques have evolved to a point where it 
is necessary to perform a number of dif- 
ferent tasks in a coordinated fashion on 
most prospects. No longer is it sufficient 
to survey an offshore prospect routinely, 
making only simple seismic reflection de- 
terminations at successive points. Problems 
such as changing rock velocities and seismic 
waves which are reflected several times 
from a given surface require the careful 
execution of specialized determinations. 
With the almost universally used two-boat 
technique, it is possible to pre-plan surveys 
so as to include special arrangements for 
velocity determinations as well as arrange- 
ments for the refraction technique in which 
the shooting boat and recording boat may 
be separated by many miles. 

While present-day explosives and detona- 
ting equipment are extra-ordinarily reliable, 
it nevertheless occasionally happens that 
there is a misfire of a seismic shot. Many 
times these misfires can be attributed to 
the elaborate safety precautions which are 
maintained for the protection of the op- 
erating personnel. In any event, when such 
a misfire occurs, it is customary in the two- 
boat operation for the shooting boat to 
make a second pass over the shot point 
while the recording boat and cables are al- 
lowed to drift. The shooting boat can re- 
turn to its previous location in less than 
two minutes and a shot can be taken with 
the cables still in their proper position. It 


is thus possible to avoid leaving trouble- 
some gaps in survey cross sections. 

Precise distance determinations necessary 
in refraction work and in the velocity tech- 
niques as well as in normal reflection shoot- 
ing can be made by using sound waves that 
travel solely in water, as in the military 
Sonar techniques. Special amplifiers and re- 
cording equipment supplement the normal 
seismic equipment for these distance-measur- 
ing purposes. 

Successful operation of the two-boat sur- 
vey system requires near-perfect radio com- 
munications, not only for voice instructions 
between the observer and the shooter, but 
for radio firing of the shot from the re- 
cording boat and transmission of the shot 
moment back to the recording boat. It is 
now the practice to use frequency modulated 
transmission systems between the recording 
and shooting boats for virtual static-free re- 
ception. This is a particularly important ad- 
vantage in transmitting the signal indicating 
the exact time of firing of the shot. 

An additional bonus is now often being 
realized from many of the specially-con- 
structed shooting and recording boats. De- 
signed with flat bottoms and with adequate 
protection for the rudder and screws, and 
drawing less than seven feet of water, these 
vessels are able to traverse many tidal flat 
areas and tidal rivers. Preliminary surveys 
of essentially land prospects within the 
coastal areas of West Africa have been made 
at a fraction of the per-mile land survey 
cost by sending marine survey vessels up 
the many tidal rivers. The vessels cruise up 
the rivers until low tide halts their progress 
and they go aground, the flat bottom of the 
vessels safely resting on the river bottom. 
The vessels soon float free with the in- 
coming tide and continue shooting up-river 
at high tide. 

In recent years, offshore seismic explora- 
tion has been extended to the four corners 
of the globe and a variety of new operating 
conditions have been encountered. Whether 
the problems involved shooting up rivers, 
exploring in the shallow waters of tidal 
flats and around islands, combating extreme 
tidal currents and ice conditions, or the 
combination of several seismic survey tech- 
niques, the versatile two-boat seismic survey 
system has proved capable of any job. 





RECORDING BOAT pulls a 2500-ft. cable containing pressure sensitive geo- 
phones to a new location. 
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California 

Third Offshore Parcel 

Up For Bidding April 7 

Under the new “sequential bid- 
ding” inaugurated early this year, the 
California State Lands Commission 
has given notice that a third offshore 
tract (Parcel 2) is up for auction 
April 7. 

The state hopes to derive more 
revenue from its offshore lands by 
offering tidelands tracts for lease 


one at a time. Four 4,250.14-acre 
tracts off Santa Barbara County are 
the first to be offered under the plan. 
Parcel 1 was put on the auction block 
Feb. 3, and Parcel 2 was offered 
March 3. 

An outline of the conditions for 
bidding and the form of oil and gas 
lease, including the form of bid, may 
be obtained at the office of the State 
Lands Commission, Room 302 State 
Building, 217 West First Street, Los 
— 12, Calf. 
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FLOATING DRILLING VESSELS 
(Operates in water 15-200 feet 


ZAPATA OFFSHORE CO. 
HOUSTON, TEXAS 
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PATA CUTS _ 
SHORE COSTS 


Using floating vessels 
saves you money by: 


® Sharply reducing transportation 
» Installing or retrieving well- 


head structure without a derrick 
barge. 


» Lower day-rates because capital 
investment is less. 


want to ue costs offshore, 


today. 





MOBILE DRILLING BARGES 
Operates in water 20-110 feet) 


CABLE — ZAPATA HOUSTON 
Phone CA 2-0395 
1701 Houston Club Bldg. 
HOUSTON, TEXAS 
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First Parcel Offered By 
State Fails To Draw Bid 


The first offshore tract offered 
by the California State Lands Com- 
mission under its new ‘‘sequential 
bidding” went begging Feb. 3. 

Parcel 1—a 4,250.14-acre tract off 
Santa Barbara County—was the first 
test of the state hope to derive more 
revenue by offering offshore tracts 
singly. It did not attract a bid, but 
this does not mean that oil operators 
have turned their back on California's 
offshore potential. 

A variety of reasons were offered 
to explain the lack of interest in this 
parcel on the part of offshore op- 
erators, including the fact that it is 
near the Pacific Missile Range and 
is crossed by shipping lanes. It was 
not included in the acreage nominat- 
ed by Shell Oil Company. 


Japan 
Submarine Pipeline Laid 
To Field Off Akita Coast 


Japan Petroleum Exploration Com- 
pany has laid a 1.4-mile submarine 
pipeline to its three wells in the 
Tsuchizaki field offshore from Akita 
prefecture in northwest Honshu. 

The three wells were drilled from 
a platform erected in the Sea of Ja- 





THE OIL INDUSTRY’S FIRST 8- 
string wellhead assembly was com- 
pleted and shipped recently for use 
on a multiple-completion well in South 
Texas. The unit was designed around 
standard Oil Center Tool Company 
components, with the tree assembly 
supporting four strings of 2',-in. tub- 
ing each containing a string of 1',-in. 
tubing. The wellhead permits running 
centralizers or other tools through the 
hangers. 
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pan. The last well was completed at 
2,000-ft. with a flow rate of 1,800 
bpd, it was announced. Three wells 
completed about one-third mile away 
are expected to be put into commer- 
cial production next spring, when 
improved weather conditions allow 
pipelaying operations to resume. 


Kuwait 


Details Concerning Shell's 
Offshore Concession Given 


The decision by the Emir of Ku- 
wait to grant offshore oil explora- 
tion and production rights over an 
area of approximately 1,500 square 
miles to Shell was announced on 
November 30, 1960. 

The full text of the agreement was 
signed in Kuwait on January 15, by 
the Emir of Kuwait and J. F. Steph- 
ens, managing director of the Royal 
Dutch/Shell Group. 

A new company, The Kuwait Shell 
Petroleum Development Company 
Limited, has been established to han- 
dle all matters connected with the 
undertaking. The agreement is for 
a period of 45 years. 

Shell will pay rental for the area 
of one million pounds for each of the 
first two years, two million pounds a 
year thereafter until regular exports 
begin. A bonus payment of seven 
million 7 was paid on signa- 
ture and a further bonus of seven 
million pounds will be paid at the 
end of the fourth year or when pro- 
duction reaches 100,000 bpd, which- 
ever is sooner. 

Bonuses totalling a further 16 mil- 
lion pounds will be paid in four 
equal installments when production 
rates reach 200,000, 300,000, 400,000 
and 500,000 bpd respectively. 

It is hoped that a seismic survey 
will be completed during the first 
half of this year. Full interpretation 
of the informaton obtained will take 
a further six or seven months. It is 
expected that the first drilling lo- 
cation will be chosen by the end of 
this year and the first well spudded 
in early 1962. 

The Emir of Kuwait will have an 
option on discovery of commercial 
production to join as a partner in 
the venture to the extent of 20 per- 
cent at cost. If the Emir decides to 
exercise this option, he may elect to 
do so through a Kuwait company, 
the shareholders of which shall all 
be Kuwait nationals. 
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Shell Plans First Kuwait 


Offshore Test Next Year 


Royal Dutch/Shell, with its rights 
to a 1,500 square mile concession in 
the Persian Gulf off Kuwait secure, 
will begin evaluation of the area im- 
mediately. 

A seismic survey is expected to be 
completed by mid-year. Study and 
interpretation will take several more 
months, so that actual drilling op- 


erations are not expected to begin 
before early next year. 





Lake Maracaibo 


New National Oil Company 


Announces Drilling Program 


Venezuela’s new national oil com- 
pany, Venezuelan Petroleum Corp. 
(CVP), will soon start drilling op- 
erations in Lake Maracaibo on’ its 
332,940-acre mid-lake concession. 

Offset wells will be drilled to 
existing production on nearby blocks, 
and the company seems assured of 
having production of its own before 
the end of the year. 
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Louisiana 


Tennessee Gas Buys Huge 
Bastian Bay Gas Reserves 


Tennessee Gas Transmission Com- 
pany has added more than one tril- 
lion cubic feet of natural gas re- 


serves to the total supply dedicated 
to its pipeline system by purchase 
from Pan American Petroleum Cor- 
poration of its producing leaseholds 
in Bastian Bay, Plaquemines Parish, 
Louisiana. 

Consideration for Pan Amercan’s 
net interest in the properties was in 
excess of $150 million, including a 
cash down payment and non-interest 
bearing notes payable over 18 years. 


Tennessee Gas will operate and de- 
velop the field. 

The purchase was in line with the 
company’s active program of acquir- 
ing new gas reserves to keep pace 
with the expanding requirements of 
its gas transmission. The large ad- 
dition to the company’s owned re- 
serves affords valuable flexibility in 
dispatching and operations. 

In winter, when customers’ needs 
reach a peak, deliveries from the 
field can G increased, says the com- 
pany. In summer, when demand for 
gas is lower, the field’s gas output 
can be reduced. 

Gas deliveries from the Bastian 
Bay leases into the Tennessee Gas 
pipeline system which crosses the 
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area have commenced through newly- 
completed field connections. 

Under terms of the sale agreement, 
Pan American, producing subsidiary 
of Standard Oil Company (Indiana), 
has transferred all of its leasehold 
rights, down to the base of presently 
known producing formations, and all 
well and lease equipment, to Tennes- 
see Gas. 

The sale involved 10 leases with 


11 gas wells and 13 oil wells in 
which Pan American held 100 per- 
cent working interest, and three joint 
interest leases with one oil and two 
gas wells. Prior to the sale, Pan 
American was the major working in- 
terest owner and the operator of the 
field. Other working interest owners 
are not parties to the sale. 


Mineral Board Announces 
Change Of Lease Plans 


The Louisiana State Mineral Board 
has scheduled a lease sale for Thurs- 
day, April 20, to be held in the Court 
of Appeal, Fourth Floor, State Capi- 
tol, Baton Rouge at 10:00 a.m. 

No lease sale is scheduled for May 
18, as was originally announced. 

Applications will be accepted on 
inland and Zone I acreage, as defined 
in the Oct. 12, 1956 interim agree- 
ment between the State of Louisiana 
and the federal government. 

Tracts advertised for the April 20 
lease sale will be advertised in the 
Baton Rouge “State Times,” the of- 
ficial state journal, and the respective 
parish journals wherein the tracts are 
located. Dates for the advertisements 
will be March 31, April 7 and April 
14. 


Trinidad 


Three-Company Group Gets 
2 Million Offshore Acres 


A three-company group made up 
of Pan American International Oil 
Company, Pure Oil Company and 
Sun Oil Company has been awarded 
a huge offshore concession on the 
Atlantic side of the island of Trini- 
dad. 

The companies will each have a 
one-third interest in the 3,120 square 
miles block, which is 60 percent 
larger in area than the island of 
Trinidad itself. 

Pan American will be operator on 
the 2 million acre lease. 

The concession covers an area be- 
yond the 3-mile limit, and lies off 
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the east and southeast coasts of the 
island. It extends northward from 
the international boundary between 
Venezuela and Trinidad. Water 
depths are in the 50-ft. to 250-ft. 
range over much of the concession, 
and are said not to exceed 600-ft. 
anywhere on the block. 

No bonus was paid for the con- 
cession, which runs for 10 years with 
a 5-year extension optional if com- 


mercial production is established. A 
50-50 profit division has been agreed 
upon. Trinidad will also collect a 
1/8 royalty. 

The three-company group must 
perform a work obligation of ap- 
proximately one-half million during 
the first year, and about $1 million 
per year thereafter. A small rental, 
plus surrender obligations of some of 
the acreage, is also stipulated. 





DOWN IN THE PERSIAN GULF is Aramco’s drilling barge “Queen Mary,” 


which sank in 45-ft. of water near Safaniya Well No. 39 on December 20. 


Sinking Of The Drill 
Barge Queen Mary 


Bow anchor piling failed, and vessel swung 
broadside to high wind and waves and swamped 


A American Oil Company's 
drilling barge Queen Mary sank 
in approximately 45-ft. of water at 
5:45 a.m., Dec. 20 near Safaniya Well 
No. 39, 22 nautical miles out in the 
Persian Gulf from Safaniya, accord- 
ing to the Aramco Sun and Flare. 

No one was injured in the accident. 
The stern of the vessel rested on the 
bottom while the bow was kept 
afloat by air tanks. 

The barge sank after the port bow 
piling failed, allowing it to swing 
around broadside to strong winds 
and high waves which swamped the 
vessel before corrective measures 
could be taken. 

The Queen Mary, which carries a 
12-man crew, had been subjected to 
south winds of about 40 knots and 
relatively high swells during the eve- 
ning. Shortly after midnight, the 
wind shifted suddenly and the sea 
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turbulence increased to swells esti- 
mated at 12-ft. to 15-ft. high. 

At 4:30 a.m. the port bow anchor 
failed, but the barge was held in po- 
sition by the mud and water pipe- 
lines and the electric cables con- 
nected to the drilling platform ap- 
proximately 20-ft. away. When these 
connnections snapped, the barge 
swung east where it was held by the 
remaining anchors. 

A heavy wave broke over the side, 
smashing in the rolling doors in the 
engine and pump house areas and 
floating out the electric-driven bilge 
pumps. The crew attempted to cut 
the anchors loose from the stern to 
let the barge swing freely into the 
wind, but the water was washing 
over the deck with such force they 
couldn’t work without being washed 
overboard. 

The crew next attempted to slack 


off on the forward starboard anchor 
winch, but the main engines drowned 
and all power was lost. The stern 
then began settling into the water, 
and the crew abandoned the barge 
at 5:45 a.m. after making every ef- 
fort to save it. 

A study was begun immediately to 
determine the feasibility of salvaging 
and repairing the vessel. 

The derrick barge Squalo, owned 
by MICOPERI, S.p.a. of Milano, 
Italy, was brought from Khorram- 
shar, and the drilling barge was sub- 
sequently refloated in just three 
working days—a highly successful 
salvage operation. 
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LEEVILLE SHIPYARD CORP. 


On Bayou LaFourche at Leeville, Louisiana 


TWO LIFTING DRY DOCKS 
FOR 
Fast, Efficient Underwater Repairs, 
Bottom Work, Painting and Inspection 


Crew Boats, Work Boats, Tow Boats, 
Production & Exploration Boats—Small Barges 


TOPSIDE & GENERAL REPAIRS 
Phone: 


New Orleans JA 5-7059 
Golden Meadow, La. GR 5-7165 














POWER BY KENNEDY 


. aboard this 32’ all-stee] crew boat 
whose 38.3 m.p.h. makes her the FASTEST 
boat of her type IN THE WORLD. Built 
by Equitable Equipment Co. of New 
Orleans, she is powered by two GM 
Series 6-71B marine diesel engines sup- 
plied by... 


KENNEDY 
MARINE ENGINE CO. 


Distributors of General Motors Diesels, Onan 
Gasoline and Diesel Electric Plants, Bendix 
Depth Recorders, Surrette Marine Batteries. 
Call today for quick service. 


P. ©. Box 915 Phone ID 2-1531 
BILOXI, MISSISSIPPI 
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CORBAN-- low-cost way 
to combat j —_ 
well 
corrosion 





Corban® polar-type corrosion inhibi- 
tor is offered in 14 varieties to meet and 
combat both sweet and sour oil and gas 
well corrosion. 

Corban is available in three forms: 
ready-to-use liquid, concentrated liquid, 
and sticks 18 inches long and 1% inches 
in diameter. Some types of Corban are 
soluble in oil. Other types are soluble or 
dispersible in fresh water or brine. 

Corban may be applied in any con- 
ventional manner, or by the Dowell- 
developed squeeze technique. Many 
operators depend on Corban for excel- 
lent results with low treating costs. Call 
your Dowell representative for full 
information. 


PRODUCTS FOR THE OIL INDUSTRY 


<> 


DIVISION OF THE DOW CHEMICAL COMPANY 











For Sale-PC1125 


174’ 0.A. — 23’ BEAM 
2—2000 HP GM DIESELS 
2—60 KW DIESEL GENERATORS 
Machinery Still Intact. Located Greens Bayou, 
Houston, Texas 


INDUSTRIAL MACHINERY 
SUPPLY CO. 


HOUSTON, TEXAS 
WA 3-9136 5906 ARMOUR DR. 














ATTENTION SUPERIOR AND 
CLEVELAND ENGINE OWNERS 


We can save you several thousand dol- 
lars of ex when your PTD or G 510 
Superior Cache are leaking water at the 
bottom liner seals or when the top liner 
gasket seat is cracked. By having portable 
equipment, and by removin y pistons, 
cylinder heads and manifolds, your down 
time is cut to a minimum. For further 
information call or write COASTAL 
CASTING MARINE SERVICE, 2903 
Gano, Houston, Texas, Phone CA 8-7885, 
Nites ME 5-0391. 
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SHOWN ON LOCATION OFF SICILY, the mobile drilling platform SCARA- 
BEO is being towed to the Gulf of Suez, where it will drill an offshore wild- 
cat for Cie. Orientale des Petroles in the vicinity of Belayim Bay. 


TO DRILL IN GULF OF SUEZ 


MOBILE UNIT “SCARABEO” TOWED FROM ITALY 


A’ offshore wildcat will be 
spudded in soon by the mobile 
drilling unit Scarabeo in the Gulf of 
Suez. The location, off the Sinai 
Peninsula at Belayim Bay, will test 
a structure believed to be an off- 
shore extension of the onshore Be- 
layim field. 

The drillsite will be a few miles 
off Belayim Bay, on acreage held by 
Cie. Orientale des Petroles (COPE). 
This is the company owned by In- 
ternational Egyptian, which is con- 
trolled by Italy's ENI and Petrofina, 
and by Egypt. International Egyptian 
owns 51 percent of the company, and 
Egypt controls 49 percent. 

Cie. Orientale des Petroles now 


produces some 300,000 bpd from on- 
shore fields from Abu Redeis and 
Belayim fields. 

Drilling centractor on the job is 
SAIPEM, subsidiary of ENI. For the 
test, the company has towed its mo- 
bile drilling platform Scarabeo from 
Italy to the Gulf of Suez. 

Built in the U.S., the platform was 
first towed to Gela, Sicily, where it 
brought in Europe’s first offshore 
well (see Offshore, Aug. 25, 1959, 
p- 41). It was supported during this 
drilling operation by the 5,000-ton 
drilling tender Saipem. 

The small portable drilling plat- 
form, built at a cost of $1 million, 
is equipped to drill below 10,000-ft. 
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Winser Elected V-P Of Southern 
Marine & Aviation Underwriters 


Brown named Pacific Coast manager for New 
Orleans firm, will head Los Angeles office 


¢ Anthony Winser has been elect- 
e ed a vice president of Southern 
Marine & Aviation Underwriters, 
Inc., of New Orleans. The announce- 
ment was made by L. K. Giffin, the 
firm’s president, who simultaneously 
announced the establishment of of- 
fices in San Francisco and Los An- 
geles. 


Winser was one of the founders — 


and served as first president of In- 
ternational Aviation Underwriters, 
Inc. Prior to this affiliation with 
IAU, he was a vice president of 
Aero Associates, Inc., managing the 
eleven Pacific states. Prior to that, 
he was associated with Cravens, Dar- 
gen and Co., and during World War 
II served in the Naval Reserve and 
was assigned to Pan American World 
Airways as a pilot on transpacific 
Navy Contract runs. 

Winser, long recognized as an au- 
thority on aviation underwriting, 
compiled the first comprehensive 
guide ever published on underwrit- 
ing factors relating to agricultural 
aviation. He has also correlated sta- 
tistical data of the Civil Aeronautics 


Administration and the Civil Aero- 
nautic Board from 1946 for back- 
ground information in aviation un- 
derwriting—probably the broadest 
base established up to this time. 

Winser will make his headquarters 
at the Russ Building in San Francisco. 

William W. Brown has been nam- 
ed Pacific Coast manager for South- 
ern Marine & Aviation Underwriters, 
heading the staff at the firm’s new 
Los Angeles office at 2975 Wilshire 
Blvd. 

Brown served in World War II 
as a Navy pilot, and is a graduate of 
the University of Southern California 
with a degree in business adminis- 
tration. He has spent the interven- 
ing years in the insurance industry, 
starting with the Royal-Liverpool 
Group in 1948. He joined Aero As- 
sociates in 1953 and became asso- 
ciated with Hansen & Rowland as 
London correspondent and aviation 
manager in 1957. In 1959 he es- 
tablished the Los Angeles office of 
International Aviation Underwriters, 
Inc., and became vice president. 
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CENAG TOWING CO. 





Crude Oil Transportation 
Deck Barges 


¢ Water Barges 
* Drilling Barge Moving 


Diesel fuel delivery to drilling 


barges and drilling locations 


Houma Louisiana 


Phone: 2-2413 











FOR THE OFFSHORE 
OIL FIELDS... 


MARINE 
. 
ELECTRICAL 


* 
INDUSTRIAL 
SUPPLIES 








L. F. GAUBERT & CO. 


700 S. Broad St. New Orleans, La. 














ADVISORY COMMITTEE of the Gulf Coast School of Drilling Practices, 
which opens in April at Lafayette, La. consists of (seated, left to right): 
committee chairman Carl A. Kinney, drilling superintendent, The Atlantic Re- 
fining Company, Lafayette; school coordinator Dr. G. G. Varvaro, professor 
and head of the Department of Petroleum Engineering, University of South- 
western Louisiana, Lafayette; and committeeman W. C. Fatjo, owner, W. C. 
Fatjo Drilling Company, Lafayette. Other committee members, standing, left 
to right, are Keith Lindley, district manager, Sunray Mid-Continent Oil Com- 
pany, Lafayette; Kirby Simmons, vice president, Nicklos Drilling Company, 
Eunice; Harvey Fitzpatrick, drilling engineer, The California Company, La- 
fayette; and W. A. (Stud) Grapes, president and general manager, Gradome 
Drilling Company, Lafayette. 
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LOWERY BROTHERS 


INC 






RICAN STEEL & WIRE CO. 
R BRAND Wire Rope 


1372 Constance St. TU 9391 
New Orleans, La. MA 2496 











33 














Introducing... 





FERROUS METAL DETECTOR 


The F. H. Maloney Company now 
offers an underwater ferrous metal 
detector: The Shellfish. Manufac- 
tured under license from the Shell 
Development Co., the detector 
locates pipe lines and crossings 
buried to depths as great as 15 
feet, depending on pipe size. 


“Since 1932 Precision in Rubber—Metals—Plastics” 


F. H. MALONEY company 


P. O. BOX 1777 / HOUSTON, TEXAS 


OFFICES IN LOS ANGELES ¢ PITTSBURGH ¢ TULSA 





‘UNDERWATER 


The Shellfish saves barge, work- 
boat-crew, and diving time, and can 
be handled on any boat normally 
used in offshore operations. It is 
available on day-, month-, or year- 
lease. For details and leasing infor- 
mation, please contact The F. H. 
Maloney Company, Houston. 


aw] 


R. H. Rainey Promoted By 
Geophysical Service Inc. 


Appointment of R. H. Rainey as 
assistant to C. M. Moore, Jr., eastern 
hemisphere vice president, has been 
announced by R. C. Dunlap, Jr., pres- 
ident of Geophysical Service Inc., 
the exploration subsidiary of Texas 
Instruments Incorporated. 

Rainey has been with GSI for 14 
years. Four and a half years of his 
geophysical experience was gained as 
a supervisor and later manager of 
GSI reflection, refraction and gravity 
operations in the Far East. In addi- 
tion, he has worked as a seismic su- 
pervisor in Canada and West Texas. 
He was made marketing manager in 
1959 and held that post at the time 
of his new appointment. 


Head & Guild Equipment 
Corp. Promotes Otting 


Donald V. Otting has been named 
vice president of Head & Guild 
Equipment Corp., 5611 Navigation, 
distributors of Lorain cranes, shovels, 
back hoe and clamshell equipment, it 
has been announced by Frank Head, 
president. 

Otting has been with the firm for 





® 





—mummeme | two years, having joined the com- 











"FASTEST & FINESTON _ 
LAKE MARACAIBO __ 





LET US HANDLE YOUR 
- WATER’ TRANSPORTATION 
ie PROBLEMS in VENEZUELA 





Jan den Hartog, president 


avenida 22 no. 66-15, maracaibo, venezuela - 
telephone 74305 or 77255 ¢ cable equimarsa 














INSURANCE 
ADJUSTERS OF AVERAGE 


Facilities for handling insurance requirements 
for the Marine, Shipping and Oil Industries. 


DEEP SEA e OFFSHORE 
INLAND WATERS 
World Wide Service 


ADAMS & PORTER 


ESTABLISHED 1907 


Cotton Exchange Bldg. Phone: CApitol 7-5181 
Cable Address: ADPORT 


HOUSTON, TEXAS 


and at 
NEW YORK MARACAIBO CARACAS 
SAO PAULO RIO DE JANEIRO 
BOGOTA BUENOS AIRES 
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pany after eight years as sales engi- 
neer with Horton & Horton, Hous- 
ton. He is a graduate of The Uni- 
versity of Texas, and served as a para- 
trooper in the army. 

Otting is charged with the devel- 
opment of sales and rental of both 
new and reconditioned equipment. 
His promotion is part of a general 
expansion program which includes 
enlargement of the sales and rental 
departments of the firm and an ex- 
tension of the company’s service ter- 
ritory to include the entire south. 

In addition to standard earth-mov- 
ing equipment, Head & Guild Equip- 
ment Corp. also serves the offshore 
drilling industry by supplying cranes 
especially designed for offshore drill- 
ing rigs. 





Otting 


Armstrong 


Turner Armstrong Named 
Halliburton Vice President 


Turner Armstrong has been named 
vice president of Halliburton Com- 
pany in charge of the Welex division. 
His election to the new post follows 
Welex’s merger into Halliburton, 
from a wholly owned but independ- 
ently managed subsidiary corpora- 
tion to an operating division. 

Armstrong joined Halliburton in 
1940, after graduating from the Uni- 
versity of Oklahoma with a B.S. de- 
gree in electrical engineering, and 
has since worked in Mid-Continent 
and California operations. Most re- 
cently he was a vice president of the 
Welex subsidiary, until its merger 
with Halliburton. 

The Halliburton vice president will 
be based at Houston, which will be 
headquarters for Welex. 


Goldston Appointed To 


Board Of Tex-Tube, Inc. 


Appointment of W. J. Goldston, 
prominent Houston oilman and busi- 
nessman, to the board of directors of 
Tex-Tube, Inc. has been announced 
by president Charles A. Carter. 

Goldston is president of Goldston 
Oil Corp. and Goldrus Drilling Co. 
He is a director of the First City Na- 
tional Bank of Houston and of the 
Movible Offshore Company, Hous- 
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ton. He is a former president of the 
Mid-Continent Oil and Gas Associa- 
tion. 

A graduate of Oklahoma Univer- 
sity, Goldston was a geologist with 
Gulf Oil Corp. from 1929 until 1931, 
when he entered the oil business. 


Tex-Tube, Inc. is a Houston pro- 
ducer of steel tubular goods, with 
1959 sales of $18,118,576.00. The 
company recently opened a new high- 
speed pipe mill that has been termed 
the most modern pipe mill in Amer- 
ica. 








GULFPORT BUILT .. . 


Tug ZEUS, 103’ x 25’ x 13’— 
' 1200 HP General Motors Diesel 
Gear Drive tug, built for Intra- 
coastal Towing and Transporta- 
tion Corp., Houston, Texas. 


~ 








Gulfport Shipbuilding Corporation builds many types of fine marine 
equipment for the oil industry . . . derrick barges, tugs, dredges, 
cargo barges, drilling platforms, seismic vessels, crew and cargo boats, 
and fast, rugged cruisers for the inshore oilfields . . . Whatever your 
problem, you are in capable hands at Gulfport. 
BUILDERS AND DESIGNERS 
All-Welded Steel Tugs, Barges, Vessels 


Gutrport SHIPBUILDING CORPORATION 


“On the Highway to the Offshore Oilfields”’ 
Phone YUkon 2-6486 PORT ARTHUR, TEXAS 
“Gulfport Tugs for Tough Towing” 


P. O. Box 1179 














Mobile Towing & Wrecking Co. 


Harbor and Deep Sea Towing 


Eleven Tugs 
600 to 1900 HP 


MOBILE, ALABAMA 
P.O. BOX 512 


PHONE HEmlock 3-659! 
Cable “Mobtow” TWX M094 
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MARINE INSURANCE SPECIALISTS 


Casualty-Bonds-Fire 


South's 
Rusk Building 





Joun L.WorRTrHam 


& Son 


Wexere lake mm larielaciar 
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FOR RENT 


80-ft. all-steel THOS. 
BARDOS, > mg 
for carrying 30 men 


Write, Wire or Call— 


MARINE SERVICE CO. 


BOAT RENTALS 


1220 West |8th Street 
Houston, Texas 
UNderwood 4-1463 


R. L. “Red” Shibley 


J. D. "Johnny" Wiech 
HOmestead 5-4122 


HOmestead 5-7618 








Robertson, Reed Given 
New Posts By Magcobar 


Promotion of A. T. Robertson 
from personnel director to the newly 
created position of director of in- 
dustrial relations of Magnet Cove 
Barium Corporation (Magcobar), has 
been announced. 

Kenneth D. Reed, formerly mana- 
ger, employment and employee bene- 
fits, has been appointed to the newly 
created position of assistant director 
of industrial relations. 

Robertson was graduated from 
Baylor University with a B.B.A. de- 
gree in 1950. He worked for Humble 
Oil and Refining Company in a sales 
capacity for one year, joining Mag- 
cobar in 1952. 

Reed was graduated from North 
Texas State College in 1955 with a 
B.B.A. degree in personnel manage- 
ment. Following two years as a claims 
adjuster, he became associated with 
Magcobar as employment supervisor. 











REPLACES 
MANILA! 






POLYPROPYLENE ROPE 


Berkley’s Polypropylene Rope with 
new multi-twist, a new process that 
assures even tension on all strands 
and holds the twist—will fit your 
rope needs better! Berkley’s Poly- 
propylene Rope is stronger, has 
rope surface for easier tying and 
handling, floats and is rot-resistant 
—made to last! 


FREE SAMPLES! 




















1 

: og A COMPANY ' Please rush me Free Samples, Costs and Fact 
' 

' SPIRIT LAKE, IOWA Sheets on POLYPROPYLENE 

+ MY NAME 

! COMPANY 

« ADDRESS___ ——— 
® CITY. habia STATE = — 

} Check here if you want a Berkley representa- How much footage of rope 

. tive to call on you. do you purchase a yean____—_—~—? 
' 


Letters to the £ditor 


Dear Sir: 


We refer to your article on page 
24 of the October 1960 issue en- 
titled “The Offshore Company Buys 
Two More Drill Barges’ which 
reads (in part) as follows: 

“The Offshore Company has also 
been given exclusive license to the 
DeLong jacking mechanisms, used 
on drill barges and similar structures, 
and to platforms and structures utiliz- 
ing DeLong patented designs and 
inventions.” 

We believe this article seriously 
misrepresents the position of The 
Offshore Company and DeLong Cor- 
poration since, in essence, The Off- 
shore Company is the exclusive li- 
censee of DeLong Corporation only 
in the Gulf of Mexico area for all 
purposes; the exclusive licensee of 
DeLong Corporation throughout the 
world excluding the coast of Cali- 
fornia solely for mobile drilling plat- 
forms; and most important, only a 
non-exclusive licensee of DeLong 
Corporation, throughout the world, 
excluding specified territorial areas, 
for all other purposes. 

Since the DeLong method is utiliz- 
ed for many other construction and 
marine purposes other than offshore 
mobile drilling platforms, we (would 
‘like for you to so) clarify the state- 
ment made in the October issue. 


Very truly yours, 

DE LONG CORPORATION 
Edward A. Fey 

Vice President 
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Mobile Units, Tenders, 


And Self-Contained 


Mobile Units 


WATER 
OWNER NAME DEPTH 
Barge Facilities, Inc. S-66 100° 
Twin-hull submersible 
a7 3 F 
Barnwell Offshore, Inc. “Mister Cap" 
Self-elevating to 125° 
176’ x 176’ x 152’ with 
three 175' legs 
Barnwell Offshore, Inc. Rig No. 2 
Blue Water Drilling Corp. Rig No. 1 60’ 
Submersible 
The California Company S-45 25' 
Submersible 
11’ x 90’ x 156’ with four 
3’ x 10’ x 35’ pontoons 
The California Company S-55 45' 
Submersible 
12’ x 90’ x 190’, with four 
4’ x 24 x 50’ pontoons 
Continental Marine "M&H to 30° 
Exploration Co. Drilling 
Submersible Platform 
230’ x 99 with 54’ No. 12" 
between fixed hulls 
Coral Drilling Company “Mr. Arthur" 


Submersible to 
180’ x 151’ x 84° with 
four pontoons 


Deepwater Exploration Co ‘Deepwater 
Self-elevating No. 2" 
overall 121’ x 118 


Platforms 


PRESENT STATUS 


Drilling for Calco, Noble 
Drilling Co., Bay March- 
and, La. 


Working for C.A.T.C. on 
Well No. 2, Block No. 40, 
Grand Isle Area 


Moved onshore to work- 
over land wells temporarily. 


Drilling for Shelli Oil Co., 
Block 139, Ship Shoal Area 


Ship Shoal Area, 107 


Bay Marchand, 


La., 
ble Drilling Co. 


No- 


In Galveston, Texas for re- 
Pairs 


Drilling for Tennessee Gas 
& Oil Co., Block 180, West 
Cameron Area 


Sold for scrap 


Delta Marine Drilling Co. "Chris to 35’ Drilling for Shell Oi) Co., 
Submersible Zeppa" Block 100, Engene Island 
Area, St. Mary Parish 
ixilyn Drilling Corp. “Julie Ann" Drilling for Tennessee Gas 
OSehelovetion to 105' & Oil Co., Block 173, West 
194’ x 152’ overall. Cameron Area 
Three 175’ legs 
3 i lorati Cc 1 Scheduled to drill off 
— Marine Exploration uss ee teat & 
Floating vessel 000-ft. water 
Global Marine Exploration SM-1 Idle 
oO. 
Floating vessel 
Global Marine Exploration Subrnarex Idie—Lake Michigan 
Co. 
Floating vessel 
Gulf Marine Drilling, Inc. Rig No. i 35’ Drilling for Gulf Oil Corp., 
Submersible Block 24, West Delta, Well 
No. | 
ttyperion Constructors “George F. Los Angeles, Calif., Stack- 
elf-elevating Ferris" 200° ed 
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OFFSHORE OIL 
INSURANCE 


From the top of the rig to 
the bottom of the hole, 
offshore oil drilling and 
production calls for experi- 
enced specialists—no less in 
the area of your insurance 
coverage than in any other. 
Your insurance agent or 
broker knows that Southern 
Marine has specialized in 
arranging proper coverage 
for offshore drilling and 
production equipment since 
the earliest days of offshore 
exploration, and that we 
know too how much prompt 
and proper servicing of 
losses can mean to you. Ask 
him about Southern Marine 
know-how and service. 





eee me 


HERN MARINE 


SOUT 


& AVIATION UNDERWRITERS, INC. 


610 POYDRAS STREET © PHONE 524-5266 © NEW ORLEANS 12 
L. K. GIFFIN, President 


RUSS BUILDING © YUkon 6-0118 © SAN FRANCISCO 4 
2975 WILSHIRE BLVD. © DUnkirk 5-8436 © LOS ANGELES 5 


WILLIAM W. BROWN, Pacific Coast Manager 
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SUPPLY VESSELS—-! 36 ft. Clear deck space 100 
ft. Equipped with Caspary-Wendell anchoring sys- 
tem, permitting vessels to unload in extreme weather 
conditions. 





CREW BOATS—95 ft. 
tioned throughout. Equipped with walk in refrigera- 
tor. Also 85 ft. crew boats. 


1200 H.P. Fast. Air-condi- 


CASPARY-WENDELL Work Boats 


P. O. Box 606 P. O. Box 922 
Rockport, Texas Morgan City, Louisiana 
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| 


AL WARRINER — Pres. 
KENNER (Dial 21 Then Dial) 4.2175 


If no answer dial WHitehall 7-3613 


SALVAGE 
oy + aaa 


INSPECTION 
BLASTING 
UNDERWATER 
PHOTOGRAPHY 
WELDING & CUTTING 
RENTAL OF 

—— TOOLS 


MOBILE pacosernss- 
SION CHAMBER 
DECOMPRESSION 
CHAMBERS 


"UNDERWATER SERVICES. INC. 


(Marine Diving Contractors 
10001 Walden Drive Apt. 198 
New Orleans 23, Le. Maracaibo, Venezuela 
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Exclusive Distributor 


for 
Gulf Area 


BALDT ANCHORS 
& CHAIN 





WIRE ROPE e@ 


SHACKLES @ TURNBUCKLES 


DREYFUS SUPPLY AND 
MACHINERY CORP. 


2122 Kentucky Street New Orleans, Louisiana 
NIGHT AND DAY CALL: WHitehall 4-3367-8-9 
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OWNER 


Kerr-McGee Oil Ind., 
Submersible 
13’ x 54’ x | 
137’? x 14 x Il 


’ with, two 
’ pontoons 


Kerr-McGee Oil Ind., Inc 
Submersible 
13/2’ x 72’ x 140’ with two 
13/2’ x 13’ x 140’ 
pontoons 


Kerr-McGee Oil Ind., Inc. 
Submersible 
142’ x 69 x _ with two 
ox Il’ xt pontoons 


Kerr-McGee Oil Ind., Inc 
Submersible 


Kerr-McGee Oil Ind., Inc 
Submersible 


Long Point Gas & Oil Ltd. 


Long Point Gas & Oil Ltd. 


Louisiana-Delta Offshore 


orp. 
Submersible 
180’ x 151’ x 12’ 


touisiana-Delta Offshore 


orp. 

Submersible 

156’ x 90’ 
Mobil Oil Co. 


Midcon Oil & Gas Co., Ltd. 
Cable tool 


Movible Offshore Co. 
Submersible 
201’ x 211’ x 110’ 


Movible Offshore Co. 
a 
46’ x 67’ 


Movible Offshore Co. 
Self-Propelled 
Drilling Tender 


N. V. Nederlandse Ardolie 


Ocean Drilling & Exploration 
Company 

Submersible 

200’ x 300’ x 98’ 


Ocean Drilling & Exploration 
Company 

Submersible 

132’ x 220’ x 58’ 


Ocean Drilling & Exploration 


Company 
Submersible 
120’ x 180’ x 49 


WATER 

NAME DEPTH 
Rig 40 to 22’ 
Rig 44 to 40° 
Rig 45 
Rig 46 ~— to:-:70" 
Rig 47 to 70° 
Translake 

No. 1 35° 
Translake 

No. 2 40° 
Drill to 65° 
Barge 
Louisiana 
Drill to 25° 
Barge 
Delta 
Rig 52 24° 


Midcon No.1 90° 
“Movible to 80° 
No. 2" 

“Movible to 45° 
No. 3" 

Rig No. 4 


"Triton" 


“El to 70° 
Dorado” 


“Mr. 40 
Charlie" 


“John 30 
Hayward" 


PRESENT STATUS 


Drilling for Kerr-McGee 
? al, Block 28, Ship Shoal 
Area 


Shell Oil Co., 


one ng fo 
ock 27 South Pass Area 


Drilling for Superior Oil 
o., Block 71, Vermilion 

Area 

Drilling for Mobil Oil Co., 

Block 7289, West Cameron 

Area 


Drilling for Gulf Oil Co “Ps 
Block 21, South Tambalier 
Area 


Drilling for Self, Lake Erie 
Drilling for Self, Lake Erie 


Drilling for Humble Oil 
©. and Shell Oil Co., 
Block 30, West Delta Area 


Main Pass Area, Block 45 


Sold 


Drilling for self, Lake Erie 


Drilling for Shell Oil Co. 
Block 27, South Pass Area 


Drilling for Mobil Oil Co., 
Block 110, West Cameron 
Area 


Drilling for Mobil Oil Co., 
Block 131, Vermilion Area 


Outfitting in Cardiff, 
ales for location in 
North Sea 


ene for Odeco et al, 
Block 129, Eugene Island 
Area 


Drilling for Odeco, et al, 
Bock 19, South Pelto Area 


Drilling for Odeco, et al, 
Block 89, Eugene Island 
Area 
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OWNER 


NAME 


Ocean Drilling & Exploration ‘Margaret’ to 60° 


Company 
Submersible 
200’ x 300’ x 93’ 


Ocean Drilling & Exploration 
Company 

Submersible 

120’ x 180’ x 50’ 


The Offshore Company 
Self-elevating 
13/2’ x 117’ x 220’ with 
fourteen 6’ dia. caissons 


The Offshore Company 
Submersible 
12’ x 74’ x 200’ with 
four 6’ dia. caissons 


The Offshore Company 
Self-elevating 
200’ x 104 x 15’ with 
eight 12’ dia. towers 


The Offshore Company 
Self-elevating 
200’ x 104’ x 15’ with 
eight 12’ dia. towers 


The Offshore Company 
Self-elevating 
00’ x 104’ x 15’ with 
eight 12’ dia. towers 


The Offshore Company 
Self-elevating 
188’ x 106’ x 13’ with 
four 10’ dia. caissons 


Offshore International S.A. 
Self-elevating 
x 104 with 
8-12’ da. towers 


Penrod Drilling Company 
Submersible 
196’ x 108’ 


Penrod Drilling Company 
Submersible 
150’ x 190’ 


Penrod Drilling Company 
Submersible 
198’ x 174° 


Place Gas & Oil Co., Ltd. 
Place Gas & Oil Co., Ltd. 


Place Gas & Oil Co., Ltd. 
Place Gas & Oil Co., Ltd. 


Reading & Bates Offshore 
Drilling Company 
Self-elevating 


Reading & Bates Exploration 
Company 
Self-elevating 


Rimrock Tidelands, Inc. 
Submersible 


Sea Drilling Corp. 
Submersible 


Sea Drilling Corp. 
Submersible 


The Shell Co. of Qatar, Ltd. 
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“St. Louis’ 30 


Mobile Unit 
No. 52 


Mobile Unit 35° 
No. 53 


_ 


Mobile Unit 100° 
4 


No. 


= 


Mobile Unit 100° 
No. 55 


. 


= 


Mobile Unit 100 
No. 56 


~ 


Mobile Unit 80 
No. 57 


Delong 126’ 
No. 144 


Rig 50 35 
Rig 51 to 60° 
Rig 52 100’ 


Mr. Cliff 42' 


Barge 2 


Barge 3 


“Mr. Pat" 


“S.. €. to 110° 
Thornton" 


"Mr. To 120' 
Louie” 


**Rimtide" 35° 


“Seadrill 2" 30’ 


"Seadrill 3" 30° 


Seashell 100 


WATER 
DEPTH 


PRESENT STATUS 


Drilling for Shell Oil Co., 
Block 30, West Delta Area 


Drilling for Shell Oil | Be 
Block 100, Eugene nd 
Area 


Drilling for Petroleum 
Leaseholds, Inc., Block 184, 
Eugene island Area 


atm for Phillips Petro- 
= m Go. Bl Block fis Wer 
ameron Area 


Drilling for oe Petro- 
leum Co., Block 115, Ver- 
milion Area. 


Drilling for Paria Opera- 
tions, Gulf of Paria, Vene- 
zuela. 


Leased to Pan-American In- 
ternational Persian Gulf 


Leased to Texaco-Trinidad 
Gulf of Paria 


Drilling for Pan American 
International in Persian 
ulf. 


Drilling for Hunt Oil Co. 
Offshore Lafouche Parish 


Drilling for Calco, Bay 
Marchand Area 


Drilling for Pan American 
Petroleum Corp., Block 389, 
Offshore Texas 


Drilling for self, Lake Erie 
Drilling for Self, Lake Erie 
Drilling for Self, Lake Erie 
Drilling for Self, Lake Erie 


Drilling for Japanese Ara- 
bian Oil Co. in Persian 
Gulf 


Drilling for Pure Oil Co., 
Block , Ship Shoal Area 


Drilling for California Co., 
St. Lse. 1367, Bay March- 
and Area 


Block 26, West Cameron 
rea 


Block 26, West Delta Area 


Drilling for Shell off Qatar 








FOR SALE 
Brand New! 





Tug Ellen H 
Length 65’ Red. Gear 2.59:1 
Beam 24’ 7” Propellers, 60/46, 4-blade, 
Depth 8” twin 


Draft 6” 9” 
Accommodations—8 men 


Main engines—2 Superior 
40-M5X-6, 530 HP ea. 


Generators—2—30KW 


Call, write or wire— 


JAckson 5-7398 
207 QUEEN & CRESCENT BLDG. 
NEW ORLEANS, LOUISIANA 


2 steering rudders 

4 flanking rudders 
Inboard engine controls 
Radiotelephone 
Equipped for radar 

















ELD PROVEN METHODS 
"OFFER LARGE COST SAVINGS 


IN EXPLORATION AND 


DEVELOPMENT 
SUBMERGED LANDS 


. 
~ GLOBAL MARINE 
EXPLORATION CO 
650 SO. GRAND AVE 
LOS-ANGELES. 17, CALIF 
R. F. BAUER, President 


OF 
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A Half a loaf is Better Than None 
But— 
A Whole Loaf is Twice As Good 


GET YOUR FULL 
ALLOWABLE ASHORE 





EVERY MONTH 


OFFSHORE TOWING CO. 


3400 Montrose Bivd. 
HOUSTON, TEXAS 


JAckson 6-1951 


Full Coverage Insurance 
American Bureau of Shipping 
United States Coast Guard Approval 











ANCHOR BOAT WORKS, INC. 





RIGHT IN HOUSTON! 
. . . om BRAY’S BAYOU at 80th St. 


FULLY EQUIPPED FOR WORK ON OFFSHORE 
AND INLAND MARINE CRAFT OF ALL TYPES. 
WOOD OR STEEL BOAT BUILDING AND RE- 
PAIRING, STORAGE AND DOCKING FACILI- 
TIES, FITTING OUT— HOISTING — MECHANICS 
— ELECTRICIANS — WELDERS — CARPENTERS 
819 S. 80th St. Phone WA 3-4289 











Shallow Drilling Deals Wanted! 


Write, wire or call 


GERONIMO DRILLING COMPANY 
P. O. Box 977 PL 6-2427 


Conroe, Texas 
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WATER 
DEPTH 


OWNER NAME PRESENT STATUS 
Southeastern Drilling Corp. Southeastern-45 Drilling for the California 
Submersible Co., Ship Shoal Block 107 
11’ x 90’ x 156’ with four 
pontoons 
Standard Oil Co. of Calif. Western 200' California, stacked 
Explorer 
Tidelands Drilling Co. "Mr. Gus lI" 150° Drilling for Texaco, Inc., 
Self-elevating Deck 258’ in South Pass Area, Block 
x 104’, pad 200’ x 180’ 37 
with four 10’ dia. columns 
Union Producing Co. Barge A_ to 70° Drilling in Block 186, Ship 
Submersible Shoal Area 
160’ x 190’ 
Zapata Off-Shore Company ‘“'Vinegar- to 105' Drillin 


> Galveston, Fed- 


Self-elevating. 194’ x 152’ roon" eral Bloc 


overall. Three 145’ legs 


Drilling in Block 86, Ver- 
milion Area 


Zapata Off-Shore Company "Scorpion" 80° 


Self-elevating. 20’ x 80’ x 


140', with three 152" trian- 
gular legs 

Zapata Off-Shore Co. "Noia 1" Drilling in the Gulf of 
Floating drill barge Paria, Trinidad 

Zapata Off-Shore Co. “Nola 3" Drilling off Florida, Si. 1011 
Floating drill barge —Well No. 2. 


Drilling Tenders 


An-Son Offshore Drilling Co. ‘‘Cari B. Idle 
Anderson" 

The California Compan $-21 25’ Bay Marchand, Louisiana, 
Converted LST, 328’ x 50’ Noble Drilling Co. 

The California Company $-22 49 Bay Marchand, Louisiana, 
Converted LST, 328’ x 50’ Loffland Bros. 

The California Company $-23 Mothballed 
Converted LST, 328’ x ” 50° 

The California Company $-24 46° Bay Marchand, Louisiana, 
LST, 328’ x 50’ Noble Drilling Co. 

The California Company $-25 48" Bay Marchand, Louisiana, 
LST, 328’ x 50’ Loffland Bros 

The Te rmpeny S-26 40" Noble Drilling Co., Bay 
LST, 328’ x Marchand, La. 

CATC Group "J. C. Craig" Grand Isle, Block 47 
New tender, 260’ x 54’ 

CATC Group “Carle Sharp” East Cameron, Block 48 
New tender, 260’ x 54’ 50 

CATC Group “Ernie Miller” West Delta, Block 71 
New tender, 260’ x 54’ 146’ 

SATC Group “Jack Eugene Island, Block 208 
New tender, 260’ x 54’ Cleverley" 94’ 


Deepwater Exploration Co a In shipyard for annual dry- 
Converted LST, 328’ x 50’ ho docking, overhaul and re- 
furbishing 
Delta Marine Drilling Co. “Joseph West Delta, Louisiana, 
Converted LST, 326’ x 50° Zeppa™ Block No. 30, ‘Humble Oil 
& Refining Co. 
Gulf Oil Corporation "Dolphin" Completely placed in moth 
New tender ball fleet at Orange, Tex., 
engines pickled, and rig 
stacked 
Gulf Oil Corporation “Eagle” Rig stacked at Morgen 
Converted LST, 328’ x 50’ City, Louisiana 
Gulf Oil Corporation "Pelican" Block 132, S. Timbalier 
New tender, 272’ x 60’ area, self 
Humble Oi! & Refining Co. = ST-! Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-2 Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-3 Standing by 
Converted LST, 328’ x 50° 
Humble Oil & Refining Co. ST-4 Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-5 At Orange, Texas for 
Converted LST, 328’ x 50’ storage 
Humble Oil & Refining Co. ST-6 Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-7 Standing by 
Converted LST, 328’ x 50’ 
Humbie Oil & Refining Co. ST-8 Standing by 


Converted LST, 328’ x 50’ 


OFFSHORE 























WATER 
OWNER NAME DEPTH PRESENT STATUS 
FINER EQUIPMENT— 
Humble Oil & Refining Co. ST-9 Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-10 Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-I/ Standing by 
Converted LST, 328’ x 50’ 
Humble Oil & Refining Co. ST-I2 "O" Platform in West Del- 
Converted LST, 328’ x 50’ ta, Block 30 field 
Kerr-McGee Oil! Ind. Inc. "Kermac II" Idle 
New Tender, 250’ x 50’ Rig 43 
oe > ay Bey Ww" pn & oe os aan 
w Tender, ’ x 50’ i oc q i oa 
Kerr-McGee Oil Ind., Inc. "Frank Phillips" Idle ( 
Converted YF, 260’ x 48’ Rig 39 MORE EFFICIENT * 
Magnolia Petroleum Co. "Gulf Coast Out of Service The 51" AILINE ELIZABETH is one of a fleet of crewboats 
Converted Barge No. 2" maintained by Robin Boat Rental Service, Inc. to serve the oil 
sites ales ae aeiie eal i industry offshore. Included in the fleet are many other 51' 
roup ‘ rilling in Bloc 1, Eu- boats of this type built by Equitable Equipment Company, 
a Lo Inc. of New Orleans. The AILINE ELIZABETH is built in ac- 
cordance with American Bureau of Shipping standards and 
MCN Group MDT-2 Out of Service U. S. Coast Guard requirements for carrying passengers for 
Converted YF hire. She is ruggedly constructed and seaworthy, but outfitted 
on par with the finest pleasure yachts afloat. 
“— Group - MDT-3 Out of Service 
onverted 
Crewboats for Sale or 
MCN Group MDT-4 Out of Service 
Converted YF Charter to VENEZUELA 
Oe Ot — OF et ie Call us for: Crewboats, Seagoing Tugs, Rig Tenders 
Pan American International Panintoil 143’ Drilling for self in Persian 
Oil Company Gul IN BOAT RENTAL SERVICE, Inc. 
Reading & Bates Offshore "J. W. Bates" Drilling in Persian Gulf for Phone FOrest 6-7217-8 
Drilling Company Japanese Arabian Oil Co. 
440 Pailet St. Harvey, La. 
Reading & Bates Offshore "George M. Drilling for Gulf Oil Corp., 
Drilling Company Reading" Block 48, South Marsh Is- 
land Area 
Reading & Bates Exploration ‘G. L. Temple’ Drilling for Tennessee Gas 
Drilling Company & Oil, Block 215, Eugene 
Island Area AN EXPERIENCED OFFICE FOR THE 
Reading & Bates Offshore "J. W. Nickle" Drilling for Tennessee Gas OFFSHORE DRILLING CONTRACTOR 
Drilling Corp. & Oil Co., Block 180 A, 
West Cameron Area 
Southeastern Drilling Corp Rig 12 Persian Gulf for the Ara- 
Converted YF Barge 9 bian Oil Co., Ltd. 
Self-Contained Platforms 
DESCRIP- YEAR WATER 
COMPANY TION BUILT LOCATION DEPTH 
Freeport Sulphur Co. Block 9, Grand Isle, Self 45° 
Gulf Marine Drilling, Inc. Bayou Bouef, awaiting loca- 
Rig #2 tion 
Gulf Oil Corporation 40’ x 100’ 1957 Rig Stacked at Morgan 
City, La. 
Humble Oil & Refg. Co. 78’ x 200’ 1956 Block 16 Field, "L" Platform, 50° 
Rig #50 Grand Isle Area 
Humble Oil & Refg. Co. 1958 “'O" Platform, West Delta Block 
Rig #54 30 field 
Humble Oil & Refg. Co. “P"* Platform, Grand Isle Block 
Rig #55 16 field 
J. Ray McDermott Block 33 West Cameron Area, 
Kerr McGee Oil Industries, Inc. 
Phillips Petroleum Co. 88'9 x 140’ 1956 Biock 191, Eugene Island BI’ l N ) U R A N Cc 3 rs G 3 N Cc 7 f I N ; . 
Area, platform inactive 
The Pure Oil Co. 328’ x 50’ 1958 Orange, Texas 827 PERDIDO ST. , JA 5-701] 
Converted LST NEW ORLEANS 
The Superior Oil Co. 96’ x 225’ Block 168, West Cameron Area 








MARCH, 1961 

















PROFESSIONAL 





McCLELLAND ENGINEERS, INC. 


6100 HILLCROFT STREET 201 PINE STREET 
HOUSTON, TEXAS ye NEW ORLEANS, LA. 


SOIL & FOUNDATIONS INVESTIGATIONS 








DESIGNS SURVEYS 
SUPERVISION CONSULTATION 


Arthur D. Darden 


JACKSON 2-0274 
505 CIVIC CENTER BUILDING 
NEW ORLEANS 12, LOUISIANA 


NAVAL ARCHITECT 
AND MARINE ENGINEER 








ROBERT H. MACY 


Naval Architect and Marine Engineer 


Designs Estimates 
Reports Consultation 


Specializing in 
Floating Equipment for Offshore Drilling 
Phone SOuth 2-5667 P. O. Box 711 


Pascagoula, Mississippi 








Eustis Engineering Company 


Consulting Foundation Engineers 
Borings — Test — Analyses 
for Offshore Structures 


3635 Airline Highway VE-5-8476 Metairie, Louisiana 








1200 St. Charles Ave. MA 5281 New Orleans, La. 


BEDELL & NELSON ENGINEERS 


Incorporated 
DESIGN — SUPERVISION — REPORTS 
Bridges, Docks, Buildings, Foundations, Marine Structures 
Power Plants, Roads and Railroads, Shops, Utilities 








INSIDIOUS SCOUR 


analysis & mitigation via patent insulators 
CUNNINGHAM ENGINEERING COMPANY 


4796 Port Arthur Hwy. Beaumont, Texas 








Service From Morgan City To Brownsville 
PORT OF — 
PORT ARTHUR, TEXAS 







- The Compass Man - 
Leading Wat Gulf Comyrass Mjusters 


CAPT. JOHN F. VANDEGRIFT, Master Mariner 
Phone WO 2-2222 5548 Beaumont Ave. 
P. O. Box 333 Groves, Texas 
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The Slush Pit... 


A none-too-modest nimrod, on a hunting trip, took 
aim and firéd. But to his amazement the bird sailed 
on undisturbed. The marksman watched in a dazed 
silence, then dashed his gun to the ground and 
shouted: “Fly on, you blankety-blank fool! Fly on 
with your gol-durned heart shot out.” 


“Smith got the promotion over me,” the toolpush- 
er sadly announced to his wife. “Guess the boss thinks 
I’m not in his class.” 

“Of course you're in his class,” snapped his wife. 
“He's nothing but a stupid moron!” 


As they had planned to drive across country on their 
honeymoon, the intended bride thought it would be 
helpful if she learned to drive so as to be able to spell 
her husband on the long trip. She managed to take a 
course of driving lessons and at last, just before the 
wedding, was awarded a learner's driving permit. 

The wedding went off in style and after the home 
reception the happy couple drove off in a cloud of rice 
and old shoes. The members of the wedding party were 
astonished a few moments later when the bride reap- 
peared at the house, blushing with confusion. 

“Goodness,” she gasped, “I forgot my beginner’s 
permit!” 


A woman with a past attracts men who hope history 
will repeat itself. 


“I heard you advertised for a wife. Any replies 
“Yes, hundreds.” 

“Good! What did they say?” 

“Oh, they all said, “You can have mine’.”’ 


Two golf opponents reached the eighteenth green 
even up. One had only to sink a tricky 10 foot putt 
to win. He lined up the putt, pulled back for the 
stroke when a sudden noise stayed his hand. A funeral 
cortege was passing by. 

The golfer snapped to attention, whipped off his 
hat, held it over Fis heart until the last car disap- 
peared. Then he calmly sank his putt. 

“Congratulations,” said his opponent grudgingly. 
“It took iron nerve not to let that funeral procession 
fluster you into missing your putt.” 

“It wasn't easy, admitted the victor. ‘On Saturday, 
we would have been married 25 years.” 











“I know this is our honeymoon, darl- 
ing, but I have to keep up with what’s 
happening offshore.” 











OFFSHORE 














first true two-pump cementer has 
independent mechanical cement mixer 


Until now, “two pump” cementers have had only 
one pump available to pump and displace slurry 
while cement was being mixed. The second pump 
was needed for mixing. 

The new Dowell double-pump cementing unit has 
changed that. It features an independent mechanical 
cement mixer which does not depend on either of 
the two triplex pumps for operation. This mixer is 
driven by either one or both of two auxiliary 
hydraulic pumps — one mounted on each diesel 
engine. An additional pump supplies water to the 
mechanical blender. Thus, both high-pressure triplex 
pumps are free to pump and displace slurry during 
the entire job — from start to finish. 

These pumps can be used together or independ- 
ently. During a squeeze job, for example, the 
mechanical mixer can blend cement, water and ad- 


mixtures while one pump is pumping and displacing 
slurry and the second pump is holding pressure on 
the casing. The triplex pumps can be operated at the 
same rate or at different rates. They also can be 
started and stopped together or independently, an 
important advantage when cementing multiple 
strings of tubing. 

This truly double-pump system, with its “Con- 
trolled Slurry” mechanical mixer . . . the Densitome- 
ter, used to control slurry densities and provide an 
accurate, permanent record of slurry weights .. . 
the Dowell air-operated bulk cement transport, 
which permits any number of transports to be 
unloaded through a single surge hopper . . . and 
experienced Dowell cementing personnel are your 
assurance of first-class cementing by Dowell. 
Dowell, Tulsa 1, Oklahoma. 


SERVICES FOR THE OIL INDUSTRY <<>> 


DIVISION OF THE DOW CHEMICAL COMPANY 














G&H Offshore 
Can Tow It... Anytime 


Pioneers in Gulf Coast tidelands 
towing, G & H Offshore has capably 
handled every conceivable towing as- 
signment . . . with speed, safety, effi- 
ciency, and ultimate economy to the 
operators offshore program. 

With more than 35 years’ diversified 
marine experience, G & H Offshore 
Towing Company is equipped with one 
of the most modern diesel tugboat fleets 
afloat . . . manned by licensed, seasoned 
seamen who are working partners in 
your offshore tow. 

Call the G & H Offshore office today, 
and let towing experts help you plan 
your next offshore moving job . . . for 
prompt, dependable towing of anything 
that floats . . . anytime. 


DISPATCHER DAY OR NIGHT PHONE Galveston SO 3-4673 
Galveston Office SO 3-4331 


OFFSHORE TOWING CoOo., INC. 


FLEET OF MODERN 700 TO 1700 HP TUGBOATS FOR EVERY TOWING REQUIREMENT 
505 U. S. National Bank Building, GALVESTON 





